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In  this  edition,  as  in  those  which  have  preceded  it,  the  in- 
dications for  the  nse  of  drngs  in  disease  are  dwelt  on  rather 
than  the  physiological  action.  The  book  is,  in  fact,  a  work 
on  Clinical  Therapeutics. 

A  long  interval  having  elapsed  since  the  last  edition,  the 
list  of  new  drngs  and  of  new  methods  to  be  considered  has 
been  proportionately  great,  and  the  difficulty  has  been  to 
select  the  tried  from  the  untried.  The  endeavour  has  been 
made  to  do. this  however,  and  at  the  same  time  every  por- 
tion of  the  work  has  been  carefully  revised.  On  the  new 
departure.  Serum  Therapeutics,  a  separate  chapter  has  been 
introduced,  and  in  connection  with  the  Invalid  Dietary  a 
short  section  upon  the  use  of  the  digestive  ferments.  In 
the  earlier  part  of  the  work  a  brief  reference  is  made  to  the 
Nauheim  (Schott)  treatment.  The  index  must  be  consulted 
for  other  additions  and  changes. 

For  the  rest,  this,  the  Thirteenth  Edition,  continues  on  the 
same  lines  as  preceding  editions,  and  essentially  and  above 
all  in  its  endeavour  to  make  clinical  considerations  indicate 
or  contra-indicate  the  emjployment  of  remedies. 

The  name  of  Dr.  George  Bird  has  been  so  long  associated 
with  previous  editions  of  this  book,  that  it  is  a  great  pleasure 
to  continue  this  association,  and  to  thank  him  again  for  the 
help  which  his  assistance  in  the  past  has  rendered  in  the 
preparation  of  this  edition  also. 

London,  August,  1897. 
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THERAPEUTICS 


INTRODUCTION 

I  HAVE  thought  it  might  prove  useful  to  the  student  and  to  the  young 
practitioner  to  insert  here  a  brief  account  of  the  symptoms  of  disease. 
Of  late  years,  since  attention  has  been  more  drawn  to  the  significance 
of  physical  signs,  too  little  heed  seems  to  me  to  be  paid  to  the  detec- 
tion and  appreciation  of  symptoms,  objective  and  subjective.  This 
constitutes  a  marked  defect  among  students.  One  often  meets  with 
a  student,  thoroughly  equipped  with  all  the  resources  pertaining  to 
physical  diagnosis,  who  yet  is  sorely  puzzled  by  the  indications  afforded 
by  the  pulse  or  tongue.  The  reason  is  obvious.  Physical  signs  are 
soon  learned,  whilst  it  requires  a  longer  time,  more  patience,  and  a 
more  discriminating  observation  to  appreciate  the  meaning  and  to 
estimate  the  value  of  symptoms. 

The  indications  of  disease  are  divided  into  symptoms  and  physical 
signs.  The  direct  information  to  be  obtained  from  the  pulse,  the 
skin,  the  tongue,  the  breathing,  the  evacuations,  etc.,  are,  for  conveni- 
ence, termed  objective  symptoms.  The  indirect  information  we  gather 
from  the  patient's  description  of  his  own  feelings  and  sensations, 
which  are  recognised  only  by  the  patient  himself,  these,  likewise  for 
convenience,  are  termed  subjective  symptoms.  Important  though 
physical  signs  undoubtedly  are,  yet  symptoms,  especially  objective 
symptoms,  are  far  more  valuable.  Physical  signs,  as  a  rule,  help  us 
to  detect  only  coarse  and  decided  changes,  and  are  chiefly  useful  m 
diagnosis,  but  symptoms  are  far  more  useful  guides  in  prognosis  and 
in  treatment,  for  by  telling  us,  as  they  do,  how  the  system  has  re- 
sponded to  the  disease,  which  we  have  localized  by  physical  signs,  they 
enable  us  more  accurately  to  gauge  the  powers  of  this  same  system. 

It  may  be  said,  that  before  we  can  efficiently  treat  a  patient,  we 
must  first  form  a  correct  diagnosis ;  hence  physical  signs,  by  greatly 
assisting  us  in  this  respect,  must  likewise  greatly  aid  in  the  treat- 
ment. In  some  measure,  this  proposition  is  no  doubt  true;  but  when 
we  have  accurately  diagnosed  the  disease,  we  treat,  in  most  oases,  the 
secondary;effects  rather  than  the  primary  disease,  and  these  secondary 
effects  generally  make  themselves  apparent  as  symptoms.    Only  m  a 
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fow  instances,  such  as  ague  and  syphilis,  can  we  directly  attack  the 
disease  itself ;  in  other  instances  we  must  be  content  to  combat  the 
secondary  and  often  fatal  effects.^  A  disease,  in  many  cases,  neither 
endangers  nor  destroys  life  by  its  direct  effect  on  the  organ  attacked 
but  through  a  secondary  effect  manifested  on  another  organ  or  organs! 
Thus  to  take  the  case  of  pneumonia ;  here,  by  no  means  unfrequently 
the  dangers  depend,  not  on  the  condition  of  the  lung,  but  on  nervous 
or  cardiac  depression.  The  fever  depresses  the  nervous  system,  pro- 
ducing sleeplessness  and  delirium,  and  this  depressed  state  of  the 
nervous  system  causes  cardiac  weakness  and  so  endangers  or  destroys 
life ;  or  the  fever  may  directly  depress  the  heart  and  so  weaken  it 
that  the  patient  dies.  Now  in  both  of  these  instances  the  effects  on 
the  nervous  system  and  on  the  heart  are  manifested  mainly  by 
symptoms,  and  without  due  appreciation  of,  and  proper  attention  to 
these,  so  much  the  worse  will  it  be  for  the  patient. 

Instances  like  this  might  be  multiplied  to  any  extent.  Moreover, 
there  is  the  wide  range  of  diseases  in  which  physical  diagnosis  is  un- 
availing, and  where  there  are  only  symptoms  to  guide  our  treatment, 
and  unless  trained  in  the  recognition  and  estimation  of  symptoms, 
these  are  just  the  cases  in  which  the  young  practitioner  will  be  most 
likely  to  find  himself  at  sea, 


THE  TONGUE 

We  examine  the  tongue  to  ascertain  whether  it  is  clean  or  furred : 
dry  or  moist ;  to  note  its  colour,  etc. 

What  is  the  meaning  of  a  furred  tongue  ? 

A  tongue  may  be  furred  from  febrile  disease ;  from  local  causes ; 
from  sympathy  with  the  stomach,  intestines,  or  liver. 

The  condition  of  the  tongue  in  fever  is,  perhaps,  more  a  help  in 
prognosis  than  in  treatment.  In  most  fevers  the  tongue  is  at  first 
covered  with  a  moist  fur,  but  in  some  cases,  strange  to  say,  it  remains 
quite  clean.  Sometimes  this  is  the  case  in  typhoid  fever.  Now  the 
coated  tongue  in  fever  does  not  give  us  much  suggestion  with  regard 
to  treatment,  for  whether  the  tongue  is  clean  or  foul,  if  there  is  consti- 
pation the  bowels  must  be  relieved ;  if  the  tongue  is  very  foul — that 
is,  thickly  coated — a  mercurial  purge  will  be  found  best ;  ^  whilst  the 
fever  continues,  however,  some  fur  usually  remains. 

Local  causes  often  foul  the  tongue.    Enlarged  tonsils  often  coat  the 

^  In  serum  therapeutics  we  have  iDromise  of  a  wider  application  of  direct 
treatment. 

*  Before  administering  a  jjurgative  in  fever  we  must,  of  course,  exclude  the 
presence  of  any  local  condition  of  the  alimentary  tract,  which,  itself,  would 
contra-indicate  such  treatment,  as,  for  instance,  in  typhoid  fever  associated 
with  constipation,  or  in  typhlitis  and  perityphlitis,  etc. 
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back  of  the  tongue.  Decayed  teeth  often  far  a  portiou  of  the  tongue. 
If  one  tonsil  only  is  enlarged,  or  if  the  decayed  teeth  are  situated  on 
one  side,  then  only  the  adjacent  portions  of  the  tongue  will  be  furred. 
In  neuralgia  of  the  fifth,  when  the  lower  branches  are  affected,  the 
tongue  on  the  neuralgic  side  is  apt  to  become  furred. 
Excessive  smoking  almost  always  furs  the  tongue. 
The  tongue  very  frequently  indicates  derangement  of  the  stomach, 
bowels,  or  liver,  and  thus,  if  there  is  no  fever  and  no  local  cause 
—such  as  enlarged  tonsils,  bad  teeth,  etc.— a  coated  tongue  will 
indicate  some  disturbance  of  the  primse  vise. 

What  does  a  coated  tongue  under  these  circumstances  indicate? 
We  shall  rarely  go  wrong  in  taking  this  furred  tongue  as  an  indica- 
tion for  giving  one  of  four  medicines,  or  some  of  them  combined, 
namely,  mercury,  podophyllin,  tincture  of  nux  vomica,  and  nitric  acid. 

How  are  we  to  determine  which  to  give,  and  its  dose  ?  If  there  is 
constipation,  then  we  should  give  a  mercurial  preparation  or  resin  of 
podophyllin  in  purgative  doses.  Any  purgative,  it  is  true,  will  here 
be  useful,  and  especially  the  natural  purgative  waters  of  Pilllna, 
Friedrichshall,  or  Carlsbad ;  but  these,  though  valuable  remedies,  are 
in  many  instances  inferior,  in  the  cases  in  c[u.estion,  to  mercurial  and 
podophyllin  purges.^ 

As  regards  mercury,  our  choice  falls  either  on  calomel  or  blue  pill 
for  adults,  or  on  calomel  or  grey  powder  for  children.  The  calomel  or 
blue  pill  should  be  combined  with  extract  of  belladonna  or  of  hyos- 
cyamus,  since  this  addition  obviates  the  griping,  and  certainly  seems 
to  enhance  the  action  of  these  drugs.  An  effective  dose  is  half  a 
grain  of  calomel  with  three  grains  of  extract  of  hyoscyamus,  for 
three  consecutive  nights;  the  first  pill  generally  purges  pretty  freely, 
the  second  muxih  less  freely,  and  the  third  scarcely  at  all,  though  it 
still  helps  to  clean  the  tongue. 

Which  should  we  choose,  mercurial  purges  or  podophyllin  resin  ? 
The  answer  to  this  question  depends  on  the  colour  of  the  stool.  If 
the  motions  are  too  light-coloured,  mercurial  purges  are  best ;  if,  on 
the  other  hand,  the  motions  are  too  dark,  then  podophyllin  is  needed. 
'For  this  clinical  fact  I  can  give  no  explanation. 

What  is  to  be  done  when  the  bowels  are  freely  open,  or  have  been 
relaxed  by  medicine,  but  the  tongue  still  continues  furred  ?  Such 
cases  we  meet  with  often  in  gastric,  biliary,  or  intestinal  disturb- 
ance; sometimes  also  in  early  convalescence  from  acute  illness  the 
tongue  does  not  clean  so  quickly  as  it  should,  a  sure  sign  of  im- 
paired digestion.  Here  again  a  mercurial  or  podophyllin  preparation 
wiU  be  found  useful,  in  association  with  a  course  of  tincture  of  nux 
vomica  and  nitric  acid.    If  the  motions  are  too  light,  then  a  third  or 

•  It  may  be  well  to  combine  the  action  of  the  saline  with  that  of  the  mer- 
cury or  podophyllin,  giving  the  latter  over-night,  the  former  early  the  next 
morning. 
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lialf  a  gram  of  grey  powder  may  be  given  night  and  morning,  or 
three  times  a  day ;  if  the  motions  are  too  dark,  then  it  should  be  a 
small  dose,  say  a  thirtieth  to  a  twentieth  of  a  grain  of  podophyllin 
resin,  night  and  morning.  Five  drops  each  of  the  tincture  of  nux 
vomica  and  dilute  nitric  acid  thrice  daily  before  meals,  will  much 
promote  the  action  of  the  mercury  or  the  podophyllin. 

Sometimes  the  coating  of  the  tongue  is  dirty  or  brown,  and  the 
patient  complains  of  a  disagreeable  bitter  taste,  especially  in  the 
morning ;  this  symptom  is  an  additional  indication  for  the  foregoing 
treatment.  Sometimes,  in  spite  of  treatment,  the  disagreeable  bitter 
taste  persists  in  the  morning,  or  even  during  the  greater  part  of 
the  day.  Rinsing  the  mouth  with  a  weak  solution  of  permanganate 
of  potash  will  generally  for  the  time  being  remove  the  annoyance. 

As  the  tongue  cleans  the  fur  recedes  from  the  tip  and  edges,  and 
gradually  becomes  thinner,  especially  at  its  margins.  With  a  little 
practice  we  can  generally  detect  when  the  cleaning  process  is  going 
on. 

After  an  acute  illness  like  typhoid  fever  the  tongue  sometimes 
parts  with  its  fur  in  flakes,  leaving  clear  smooth  patches,  especially 
towards  the  back.  This  tongue  denotes  a  slow  convalescence.  In 
typhoid  fever  this  tongue  may  a  second  time  become  dry,  with  a 
return  of  the  abdominal  symptoms.  In  a  case  such  as  this  turpen- 
tine is  indicated  in  10  to  20  minim  doses  every  two  or  three  hours. 

A  dry  tongue  occurs  most  frequently  in  fever.  The  dryness  first 
invades  the  tip  and  extends  up  the  centre,  spreading  meanwhile 
laterally,  till  the  whole  tongue  becomes  dry.  It  grows  moist  in  the 
inverse  order  of  its  invasion.  A  dry  tongue  generally  indicates 
nervous  depression,  often  shown  besides  by  delirium,  usually  of  a  low 
muttering  kind.  This  nervous  prostration  is  often  dependent  on  want 
of  sleep.  Narcotics,  therefore,  e.g.  chloral,  bromide  of  potassium,  or 
opium,  by  inducing  sleep,  soothe  and  strengthen  the  nervous  system, 
and  indirectly  moisten  the  tongue.  Opium  is  often  more  useful 
than  bromide  of  potassium  or  chloral,  for  opium  appears  to  have  a 
greater  effect  on  the  tongue  than  either  of  the  other  di-ugs,  inducing, 
perhaps,  a  moist  condition  by  a  direct  action  on  the  tongue  and  stom- 
ach, as  well  as  by  its  sleep-xDroducing  effect  on  the  nervous  S3rstem. 

Being  frequently  a  sign  of  nervous  depression,  the  dry  tongue 
becomes  also  an  indication  for  giving  alcoholic  stimulants.  If,  how- 
ever, the  nervous  depression  is  due  to  wakefulness,  it  is  better,  if 
possible,  to  secure  refreshing  sleep  by  a  soporific,  which,  by  soothing 
and  strengthening  the  nervous  system,  renders  the  tongue  moist, 
promotes  digestion  and  assimilation,  and  incites  the  patient  to  take 
more  food.  The  two  chief  uses  of  alcohol  ai-e  to  assist  digestion  and 
to  sustain  the  nervous  system.  Now  sleep  is  the  best  restorative, 
and  hence  fever  patients  who  sleep  well  do  not  as  a  rule  require 
stimulants. 
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If  sleep  cannot  be  secured,  or  if  in  spite  of  sleep  the  tongue  re- 
mains dry  and  the  delirium  persists,  then  alcohol  is  indicated,  though 
the  pulse  is  a  still  better  guide  to  its  administration.  Usually,  how- 
ever, a  patient  with  a  dry  tongue  will  have  this  other  and  better 
indication  in  the  form  of  a  frequent,  quick,  and  compressible  pulse. 

Whilst  the  tongue  often  affords  evidence  of  the  necessity  for 
alcohol,  it  sometimes  shows  when  it  does  harm,  for  if  the  tongue 
grows  coated  or  drier  under  its  use,  it  is  evident  that  the  stimulant 
is  doing  mischief. 

The  tongue  in  an  aged  person  more  readily  becomes  dry,  even  in 
non-febrile  illnesses,  hence  in  such  patient  a  dry  tongue  has  not  quite 
the  same  serious  import  as  a  dry  tongue  in  a  younger  person.  In 
sleeplessness  of  the  aged  we  shall  accordingly  have  to  be  more  careful 
how  we  give  soporifics,  for  though  in  many;cases  a  soporific  is  very 
beneficial,  yet  in  old  people  it  sometimes  produces  great  excitement. 
Again,  when  the  dry  tongue  is  associated  with  depression  or  exhaus- 
tion, we  not  infrequently  find  that  alcohol  increases  the  dryness  and 
destroys  the  appetite,  and  especially  in  the  case  of  aged  patients, 
stimulants  require  to  be  given  in  small  quantities  at  first,  and  _the 
effect  carefully  watched. 

The  colour  of  the  tongue  is  a  useful  sign.  A  broad,  pale,  flabby, 
tooth-indented  tongue  indicates  ansemia  with  a  relaxed  condition  of 
the  tissues.  It  is  met  with  in  simple  auEemia,  and  chlorosis,  and  in 
some  chronic  diseases,  as  in  Bright's  disease,  in  which,  in  addition  to 
ansemia,  thei'e  is  hydrsemia — an  excess  of  water  in  the  blood.  This 
tongue  always  signifies  the  need  for  iron,  and  in  cases  of  ansemia  the 
astringent  preparations  in  large  doses  will  be  found,  as  a  rule,  by  far 
the  best. 

A  swollen,  tooth-indented  tongue  during  a  course  of  mercury  is  one 
of  the  earliest  signs  of  salivation. 

In  diabetes,  in  severe  and  advanced  cases,  the  tongue  is  often 
characteristic.  It  becomes  smooth,  glazed,  shiny,  beefy-looking, 
abnormally  clean,  often  with  a  tendency  to  become  dry,  and  some- 
times quite  dry. 

The  tongue  may  be  red,  with  prominent  red  papilla  most  marked 
at  the  tip ;  this  red  tongue,  too  clean,  too  smooth,  or  only  slightly 
furred,  is  named  "  the  irritable  tongue,"  and  it  points  to  an  irritable 
state  of  the  alimentary  tract.  It  is  met  with  in  certain  dyspeptic 
cases,  sometimes  in  drunkards,  and  especially  in  phthisis  when  the 
intestines  are  ulcerated  or  when  there  is  tubercular  peritonitis.  Small 
doses  of  arsenic,  say  one  minim  of  the  official  liquor,  given  shortly 
before  food,  will  generally  improve  this  tongue  and  the  associated 
conditions.  It  should  be  borne  in  mind  that  great  irritation  of  the 
stomach  or  intestines  may  exist,  or  even  tubercular  peritonitis,  un- 
accompanied by  this  irritable  tongue. 

In  scarlet  fever,  a  few  days  after  the  commencement  and  before  the 
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fever  declines,  this  tongue  is  met  with,  and  it  continues  durin<.  the 
^rly  part  of  convalescence.  It  is  the  very  characteristic  "  straw- 
berry tongue,"  always  suggestive  of  scarlet  fever.  Its  appearance 
arises  from  desquamation  of  the  tongue,  for  the  cuticle  of  the  tongue 
being  moist  is  more  easily  separated  than  the  cuticle  of  the  skin, 
hence  the  tongue  desquamates  some  days  before  the  skin.  I  need 
hardly  say,'that  whilst  the  fever  lasts,  we  should  not  treat  this  tongue 
with  arsenic,  though,  if  convalescence  is  tedious  and  the  tongue 
retains  its  strawberry  character,  arsenic  and  nitric  acid  will  be  found 
useful. 

The  "nervous  tongue"  is  also  very  noteworthy:  generally  it  is 
very  slightly  coated  and  covered  with  a  slight  froth,  most  marked 
close  to  the  edges.  We  meet  with  it  in  persons  of  nervous  tempera- 
nient,  especially  during  the  period  of  excitement,  and  in  cases  where 
the  nervous  system  has  been  depressed  by  overwork  and  worry. 

These,  as  instances  of  the  more  important  morbid  appearances  of  the 
tongue,  may  suffice. 


THE  PULSE 

With  each  contraction  of  the  heart,  a  wave  is  sent  through  the 
arterial  system,  which,  in  its  journey  along  the  vessels,  distends 
them ;  this  periodical  distension,  readily  felt  when  the  fingers  are 
placed  on  an  artery,  is  the  pulse.  Sir  W.  Broadbent  denies  that  the 
pulse  is  due  to  distension  of  the  artery,  and  ascribes  it  to  the  wave 
forcing  or  trying  to  force  the  vessel,  flattened  by  pressure  of  the  finger, 
back  to  its  cylindrical  form.  The  pulse,  in  any  case,  depends  on  the 
heart,  and  varies  with  the  condition  of  the  heart.  It  is  influenced  also 
by  the  condition  of  the  vessels,  the  pulse  varying  according  to  the  con- 
tracted or  dilated  condition  of  the  arteries,  and  the  intra-vascular 
tension  or  blood  pressure,  intimately  associated  with  these  states  ;  more- 
over, it  is  also  modified  when  the  walls  of  the  vessels  become  fibrous 
or  calcareous.  The  pulse  is  an  accurate  index  of  the  condition  of  the 
heart,  and  is  among  the  most  valuable  guides  in  disease  of  this  organ. 

The  importance  of  the  pulse  is  manifest  when  we  consider  that 
disease  kills,  ultimately,  by  arresting  the  heart.  Whilst  the  heart 
beats  there  is  life  and  hope.  In  many  instances  the  pulse  gives  the 
promptest  sign  of  danger  and  the  earliest  indications  for  treatment. 
To  illustrate  this  by  an  example,  take  the  case  of  pneumonia,  in  which 
disease  so  long  as  the  pulse  continues  good  we  have  fair  hopes  of  our 
patient.  In  some  patients  the  heart  fails  early,  and  the  pulse  soon 
reveals  this  condition ;  the  patient  fails,  we  say,  at  the  heart.  In 
other  instances,  the  nervous  system  first  gives  way,  as  shown  by  sleep- 
lessness and  muttering  delirium ;  but  though  these  symptoms  cause 
anxiety,  yet  so  long  as  the  pulse  remains  good  we  hope  to  save  our 
patient.    The  anxiety,  indeed,  which  we  feel  with  regard  to  this  ner- 
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vous  perturbation  arises  from  its  depressing  effect  on  the  heart ;  for  if 
the  patient  does  not  sleep,  the  unrest,  with  the  consequent  dehrium, 
rapidly  depresses  and  weakens  the  patient,  and  at  last  arrests  the 
heart.  The  disease,  therefore,  may  directly  tell  on  the  heart,  or  it 
may  indirectly  affect  this  organ  by  its  depressing  effect  on  another 
system.  In  any  case  it  is  the  ultimate  effect  of  the  disease  on  the 
heart  that  destroys  life.  It  is  hardly  possible,  therefore,  to  over-esti- 
mate the  cardinal  importance  of  the  pulse. 

The  pulse-beats  may  be  frequent  or  infrequent ;  slow  or  quick  ; 
small  or  large  ;  compressible  or  incompressible  ;  regular,  irregular,  or 
intermittent. 

By  the  frequencij  of  the  pulse  we  mean  the  number  of  beats  m  a 
given  time. 

By  a  qitick  pulse,  that  each  beat  occupies  less  than  the  usual  time— 
i.e.,  that  each  wave  is  of  shorter  duration  relatively  to  the  pause  be- 
tween the  waves.  The  terms  short  and  long  are  preferable  to  quick 
and  sloio,  being  less  ambiguous.  The  qualities  here  spoken  of  have 
reference  to  each  individual  beat  independently  of  its  serial  relation- 
ship. .-11, 

When  the  volume  of  the  pulse  is  greater  than  usual,  it  is  said  to  be 

large  ;  when  less  than  usual,  it  is  said  to  be  small. 

When  the  fingers  can  easily  stop  the  pulse,  it  is  said  to  be  com- 
pressiUe)  when,  on  the  other  hand,  it  can  be  arrested  only  with 
difiiculty,  the  pulse  is  said  to  be  incompressible. 

The  pulse  may  be  irregular  or  intermittent.  In  an  irregular  pulse, 
succeeding  beats  may  differ  in  length,  force,  and  character,  but  the 
chief  difference  lies  in  the  varying  length  of  the  intervals  between 
the  beats.  In  an  intermittent  pulse  a  beat  is  from  time  to  time  lost. 
The  recurrent  pulse  is  explained  at  the  end  of  this  chapter. 

The  frequency  of  the  healthy  pulse  varies :  thus,  in  some  persons 
the  normal  pulse  rate  is  100,  in  others  it  falls  as  low  as  50  in  the 
minute,  but  these  extremes  are  rare. 

Five  conditions  of  common  occurrence  produce  a  frequent  pulse: 
excitement;  hysteria,  fever,  debility,  and  cardiac  disease ;  the  pulse 
further,  in  certain  nervous  conditions,  as  in  ■  exophthalmic  goitre,  is 
greatly  accelerated.  We  seldom  experience  difl&culty  in  determining 
the  cause  of  the  accelerated  pulse.  In  excitement  the  acceleration  is 
not  persistent,  and  lasts  only  whilst  the  excitement  continues.  Hys- 
teria may  greatly  and  permanently  accelerate  the  pulse  to  even  150  or 
160  beats  per  minute.  But  in  a  grave  illness,  whether  f-ebrile  or  not, 
hysteria,  if  present  before,  generally  passes  away  at  once,  so  that  we 
may  safely  attribute  the  frequent  pulse  to  the  invasion  of  another  and 
more  serious  affection.  We  should,  however,  bear  in  mind  that  the 
determination  or  exclusion  of  the  hysterical  or  neurasthenic  element  is 
often  a  question  of  great  perplexity. 

In  fevers  the  pulse  is  generally  accelerated  in  proportion  to  the 
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elevation  of  the  temperature,  though  the  relation  between  the  pulse  and 
temperature  vanes  in  diflferent  fevers.  In  scarlet  fever  the  pulse  is 
more  frequent  than  in  typhoid  fever  with  the  same  temperature,  hence 
a  frequent  pulse  is  of  less  serious  import  in  scarlet  than  in  typhoid 
lever.  The  same  elevation  of  temperature  accelerates  the  pulse 
relatively,  much  more  in  children  than  in  adults. 

When  a  pulse  is  more  frequent  than  the  temperature  will  explain 
It  indicates  cardiac  weakness-the  weakness  being  proportionate  to 
tne  want  of  ratio  between  the  temperature  and  pulse.    In  this  way 
the  pulse  affords  important  information  in  prognosis  and  treatment. 

A  pulse  that,  day  by  day,  progressively  increases  in  frequency,  the 
temperature  remaining  the  same,  shows  increasing  cardiac  weakness. 

in  all  febrile  diseases,  a  pulse  rate,  in  adults,  of  over  120  is  serious 
and  indicates  cardiac  weakness,  a  pulse  of  130  or  140]  indicates  great 
danger,  and  with  a  pulse  of  160  the  patient  almost  always  dies 
Ihere  is,  however,  a  notable  exception  to  this  rule  in  the  case  of 
rheumatic  fever.    In  estimating  the  value  of  the  pulse  in  this  disease 
we  must  carefully  ascertain  whether  the  fever  itself  or  a  complicating 
pericarditis  occasions  the  increased  frequency.    A  pulse  of  120,  if  due 
to  the  rheumatic  fever,  indicates  great  danger.    In  such  a  else  the 
temperature  runs  high,  104°  to  105°  the  patient  is  prostrate,  the 
tongue  probably  dry,  and  sordes  collect  on  the  lips  :  a  case  like  this 
often  ends  fatally,  and  if  the  pulse  rises  above  120,  say  to  130  or 
higher,  the  patient  will  pretty  surely  die.    But  if  pericarditis  causes 
the  frequent  pulse,  it  becomes  then  of  far  less  serious  import,  though 
it  rise,  even,  to  150  or  160  per  minute.    Not  nnfrequently  we  meet 
with  such  cases  where,  with  but  slight  rheumatic  fever,  severe  peri- 
carditis with  perhaps  extensive  effusion  sets  in.    The  temperature  is 
perhaps  not  greatly  raised,  rising  only  to  101°  or  102°  Fahr. ;  the 
tongue  remains  clean  or  but  slightly  coated.    Now  in  a  case  of  this 
kind,  though  the  beats  rise  even  to  160  and  the  pulse  become  very 
bad  in  other  respects,  being  very  compressible  or  even  small  and  com- 
pressible, yet  we  may  reasonably  expect  the  patient  to  recover.  The 
heart's  substance  is  generally  inflamed  in  such  a  case;  and  this 
weakening  of  the  heart's  substance,  coupled  with  the  mechanical  em- 
barrassment arising  from  the  pericardial  effusion,  excites  very  hurried, 
even  panting,  breathing.    Thus  attacked,  the  patient  often  looks  very 
ghastly,  the  face  becomes  dusky  and  distorted  with  the  hideous  risus 
sardonicus  ;  yet  if  these  symptoms  can  be  clearly  traced  to  the  cardiac 
mischief,  we  may  hold  a  well-grounded  hope  of  the  patient's  recovery, 
even  without  the  aid  of  large  doses  of  alcoholic  stimulants.    In  fact, 
acute  pericarditis  is  rarely  immediately  fatal,  and  remotely  it  de- 
stroys life  only  by  leading  to  dilatation  with  valvular  incompetency, 
or  to  fatty  degeneration  of  the  heart. 

Rheumatic  fever  with  its  complications  generally  ends  favourably, 
no  matter  how  serious  the  aspect  of  the  patient,  and  the  presence  of 
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pneumonia,  even  when  double  and  fufther  complicated  by  extensive 
pericarditis,  seldom  destroys  a  patient. 

Again,  an  irregular  pulse  from  mitral  disease  may  be  very  frequent, 
120,  130,  or  more,  without  indicating  extreme  danger. 

Sometimes,  in  acute  fever,  as,  for  instance,  typhoid  fever,  though 
the  temperature  is  high,  the  pulse  remains  normal  throughout  the 
attack ;  such  a  pulse  certainly  shows  absence  of  cardiac  weakness, 
and  is  of  course  a  favourable  sign. 

In  chronic  diseases  a  frequent  pulse  very  generally  indicates  cardiac 
weakness. 

With  increased  frequency  other  signs  of  cardiac  weakness  are  often 
associated.  The  weakened  heart  propelling  the  blood  less  energeti- 
cally than  in  health  causes  diminished  arterial  tension,  and  the  pulse 
becomes  soft  and  compressible.  Relaxation  of  the  arteries  plays  a 
part  still  more  important  in  producing  a  compressible  pulse  ;  this  con- 
dition permits  the  blood  to  pass  with  greater  readiness  into  the  veins. 
This  relaxed  condition  of  the  arterioles,  unless  the  heart  is  very  weak, 
causes  the  pulse  to  be  large  and  voluminous.  At  first  one  might 
erroneously  suppose  that  this  pulse  indicated  an  energetic  arterial 
circulation  and  a  well-beating  heart,  but  the  compressibility  soon 
corrects  this  error.  It  is  therefore  highly  important  always  to  test 
the  compressibility  of  the  pulse.  If  the  heart  becomes  still  more 
weak,  and  the  arterioles  still  more  relaxed,  then  each  beat  propels 
little  blood  into  the  arteries,  and  these  allowing  the  blood  to  pass 
readily  into  the  veins,  the  pulse  becomes  small  as  well  as  quick,  i.e. 
short  and  compressible.  Smallness  of  the  pulse,  therefore,  indicates 
still  greater  weakness.  When  the  pulse  is  very  small,  it  is  said  to  be 
thready. 

When  the  heart  is  weakened,  its  contraction  often  becomes  sudden 
and  sharp,  rapidly  reaching  a  maximum  and  rapidly  declining,  giving 
rise  to  a  short  pulse,  which  thus  often  gives  evidence  of  cardiac 
weakness,  especially  when  combined  with  the  other  and  surer  indica- 
tions of  this  state. 

In  estimating,  therefore,  the  condition  of  the  heart,  we  pay  regard 
to  the  frequency,  especially  with  reference  to  the  temperature,  to  the 
oompressibility,  and  to  the  size  of  the  pulse.  The  more  frequent,  the 
more  compressible,  the  smaller  the  pulse,  the  greater  the  cardiac 
weakness,  and  the  more  imminent  the  j)atient's  danger,  and  the 
greater  the  need  for  cardiac  stimulants. 

These  pulse  signs,  therefore,  both  in  febrile  and  non-febrile  disease, 
are  indications  for  giving  cardiac  stimulants,  especially  alcohol. 
These  pulse  signs,  moreover,  afford  an  accurate  index  of  the  effects 
of  alcohol  and  of  the  amount  required;  for  alcohol  strengthens  the 
debilitated  heart,  reduces  the  frequency  of  its  beats,  and  contracts  the 
vessels,  and  so  heightens  arterial  tension  and  lessens  the  compressi- 
bility of  the  pulse. 
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Both  in  acute  and  chronic  affections  cardiac  weakness  is,  as  a  rule 
accompanied  by  evidence  of  general  weakness,  though  this  is  by 
no  means  always  the  case.  We  may  be  called  to  a  patient  with  an 
acute  illness  who  at  first  sight  shows  no  evidence  of  weakness ;  his 
temperature  is  found  to  be  from  102=^  to  103°  ;  he  easily  turns  over  or 
sits  up  in  bed ;  his  voice  is  strong ;  his  tongue  moist  and  but  little 
furred,  perhaps  even  cleau  ;  he  takes  his  food  and  apparently  digests 
it  well.  He  sleeps  well  at  night  and  is  free  from  delirium ;  in  fact, 
the  general  appearance  of  the  patient  indicates  no  danger ;  but  the 
heart  beats  at,  say,  130  per  minute,  and  the  pulse  is  small,  compres- 
sible, and  quick.  This  is  not  due  to  excitement,  as  we  ascertain  by 
repeated  observations ;  now  this  patient  is,  in  fact,  in  considerable 
danger.  Are  we  then  to  pay  regard  to  the  pulse  rather  than  to  the 
general  condition  ?  Certainly  to  the  warning  pulse,  for,  in  a  case 
like  the  one  just  described,  serious  symptoms  will  set  in  in  a  few 
days,  and  the  patient  will  sink.  The  pulse  here,  therefore,  is  a  much 
prompter  and  surer  danger-signal  than  the  other  symptoms.  To 
take  another  instance :— A  febrile  patient  when  first  seen  presents 
no  serious  symptoms,  but  as  the  case  goes  on,  and  whilst  the  patient's 
general  state  remains  apparently  satisfactory,  the  pulse  gradually  in- 
creases in  frequency  and  loses  in  force.  Here  again  the  pulse  is  the 
better  guide,  giving,  as  it  does,  early  indications  of  approaching 
general  prostration. 

We  must,  however,  bear  in  mind  that,  owing  to  individual  pecu- 
liarity, the  pulse  in  some  persons  is  easily  made  very  frequent,  and  a 
moderate  amount  of  fever  may  accelerate  the  pulse  and  make  it  130 
or  even  150,  without  this  frequency  indicating  any  danger.  Our 
previous  knowledge  of  the  patient  will  alone  enable  us  to  rightly 
estimate  at  its  true  value  the  frequency  of  the  pulse  in  these  cases. 

Again,  we  meet  with  cases  of  this  kind :— A  patient  suffers  from  a 
moderately  severe  attack  of  fever,  and  the  pulse  is  by  no  means 
frequent  in  proportion  to  the  fever,  but  it  is  very  small  and  very 
compressible.  In  forming  our  prognosis,  are  we  to  be  guided  by  the 
smallness  and  compressibility,  or  the  frequency  of  the  pulse?  In 
most  cases,  certainly,  by  the  frequency,  for  the  size  and  compressi- 
bility of  the  pulse  vary  even  in  health  within  much  wider  limits. 
In  some  persons  in  perfect  health  and  capable  of  vigorous  exertion, 
we  find  a  very  small  and  compressible  pulse — one  that  might  even  be 
called  thready.  Such  a  pulse  often  occurs  in  various  members  of  the 
same  family.  Now  if  such  a  person  becomes  febrile  the  pulse  becomes 
more  frequent,  though  there  be  little  appreciable  change  in  volume  and 
compressibility — and  it  is  obvious  that  if  we  disregarded  frequency 
and  paid  attention  only  to  the  size  and  compressibility,  we  should  be 
misled,  both  as  regards  prognosis  and  treatment.  Of  course  our 
previous  knowledge  concerning  the  patient  will,  in  many  instances, 
save  us  from  falling  into  error ;  but  should  we  see  the  patient  for  the 
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first  time  in  a  febrile  attack,  and  we  regarded  the  size  and  compressi- 
bility rather  than  the  frequency,  we  should  probably  be  misled.  On 
the  other  hand,  if  a  previously  good  pulse  becomes  small  and  com- 
pressible, this  change  is  significant ;  but  it  rarely  happens  that  this 
change  occurs  without  a  corresponding  increase  in  the  pulse's  fre- 
quency. 

It  is  true  that  sometimes  signs  of  danger  arise  first  in  other  organs, 
perhaps  in  the  nervous  system,  in  the  form  of  sleeplessness  and 
delirium,  yet,  as  I  have  pointed  out,  so  long  as  the  pulse  remains 
good  we  feel  that  our  patient  is  comparatively  safe.  Should  the 
nervous  perturbation  neither  spontaneously  decline  nor  yield  to  treat- 
ment, the  pulse  will  ultimately  fail  and  the  patient  sink. 

An  infrequent  pulse  occurs  in  some  cases  of  blood-poisoning,  as  in 
jaundice,  ursemia,  and  in  these  cases  the  temperature  is  often  sub- 
normal. 

In  some  cases  of  pericarditis  at  its  commencement  the  pulse  falls 
greatly  in  frequency,  and  in  rheumatic  fever,  if  the  pulse  changes 
suddenly  and  greatly  in  frequency,  especially  without  corresponding 
change  of  temperature,  we  should  expect  the  onset  of  pericarditis  or 
other  cardiac  complication. 

An  infrequent  pulse  is  met  with  sometimes  in  fatty  degeneration  of 
the  heart,  and  in  aortic  obstruction,  in  irritation  of  the  vagus  or  its 
root,  as  in  meningitis,  cerebral  tumours  or  compression.  In  the 
defervescence  of  fevers  the  frequency  of  the  pulse  may  be  much 
diminished. 

The  size  of  the  pulse  varies  in  disease.  It  is  often  large  at  the 
commencement  of  fever,  the  ventricle  acting  strongly  whilst  the 
arterioles  are  relaxed.  In  aortic  regurgitation,  the  pulse  is  very  large 
during  systole,  but  during  diastole  it  disappears  from  the  great  empty- 
ing of  the  arteries. 

The  pulse  is  small  in  inanition,  owing  to  the  small  quantity  of 
blood.  It  is  small,  too,  in  mitral  obstructions,  mitral  regurgitant 
disease,  and  in  aortic  stenosis,  also  in  cardiac  debility. 

In  the  case  of  an  intermittent  pulse  an  occasional  beat  is  missed,  the 
rhythm  being  otherwise  regular.  The  omitted  beat  may  occur  fre- 
quently or  infrequently,  at  an  equal  or  irregular  interval.  It  must  be 
clearly  understood  that  an  intermittent  pulse  is  very  different  from  an 
irregular  pulse,  and  has  an  altogether  different  significance.  Some 
persons  have  a  life-long  intermittent  pulse,  but  in  general  it  does  not 
occur  till  after  middle  age.  It  may  be  persistent  or  occasional ;  when 
occasional  only,  it  is  often  due  to  an  idiosyncrasy,  and  is  caused  per- 
haps by  some  article  of  food,  such  as  tea,  especially  green  tea,  or  it  may 
be  caused  by  smoking.  Certain  patients  are  unconscious  of  the  inter- 
mission, and  as  Sir  W.  Broadbent  points  out,  this  is  especially  the  case 
when  the  intermission  is  habitual.  Other  persons  are  made  very  un- 
comfortable and  nervous  by  a  sensation  as  if  the  heart  stopped  or  rolled 


12 


THE  PULSE 


over.  The  intermission  often  occurs  in  the  artery  only,  but  it  corre- 
sponds to  a  weak  beat  of  the  heart. 

In  most  cases  an  intermittent  pulse  is  of  no  significance,  and  does  not 
appear  in  any  way  to  imperil  life,  though  Sir  W.  Broadbent  states 
that  a  .patient  so  aflfected  succumbs  more  readily  to  illness ;  when, 
however,  it  is  associated  with  unequivocal  evidence  of  heart  disease^ 
intermittence  is  of  more  serious  import. 

An  irregular  pulse  is  of  far  more  serious  significance  than  an  inter- 
mittent one.  The  pulse  may  be  irregular  both  in  force  and  rhythm, 
succeeding  beats  diflfering  in  length,  force,  and  character.  Irregularity 
IS  generally  due  to  mitral  affection,  and  rarely  occurs  in  other  forms  of 
heart  disease,  though  sometimes  it  is  met  with  in  great  cardiac  pros- 
tration, as  in  an  acute  febrile  illness  a  few  hours  before  death.  It 
occurs  also  in  fatty  degeneration  of  the  heart,  and  in  the  first  and 
second  stage  of  meningitis.  It  may  be  called  the  mitral  pulse,  after 
its  most  frequent  cause,  and  it  generally  indicates  the  need  of  digitalis, 
which,  in  most  instances,  lessens  or  removes  the  irregularity. 

"Whilst  an  irregular  pulse  almost  always  indicates  mitral  disease,  it 
must  be  borne  in  mind  that  a  perfectly  regular  pulse  may  accompany 
extensive  mitral  disease,  either  obstructive  or  regurgitant,  or  both 
combined. 

Some  hold  that  the  occurrence  of  irregularity  in  mitral  disease  is  a  sign 
of  deficient  compensation,  the  compensation  being  insufficient  to  meet  the 
obstruction  to  the  circulation  offered  by  the  mitral  disease.  But  -n-ere  this 
view  correct,  how  does  it  happen  that  a  few  doses  of  digitalis  will  in  many- 
cases  restore  regularity,  and  that  upon  the  discontinuance  of  the  digitalis  the 
irregularity  does  not  return  ? 

The  irregular  pulso  is  very  rare  in  children  under  twelve,  though 
the  conditions  which  would  produce  it  in  adults  may  be  well  marked. 
If,  say,  between  six  and  seven,  mitral  disease  is  established,  and  the 
child,  though  suffering  from  its  effects,  lives  till  it  is  over  twelve,  the 
intermittence  will  then  be  gradually  developed. 

Though  irregularity  from  mitral  disease  is  rare  in  children,  yet  I 
have  several  times  seen  aconite,  in  half -drop  doses,  repeated  hourly, 
produce  marked  irregularity  of  the  pulse.  Irregularity  of  the  pulse 
in  children  is  common  in  the  first  and  second  stages  of  tubercular' 
meningitis  ;  in  fact,  its  existence  is  often  a  valuable  diagnostic  guide. 
In  some  cases  of  cerebral  disease,  with  Cheyne-Stokes'  breathing,  the 
pulse  is  affected  by  the  respirations :  as  these  grow  more  and  more 
shallow  the  pulse  grows  slower  and  slower,  and  then  again  becomes 
frequent  when  the  patient  takes  a  deep  sighing  breath. 

An  irregular  pulse  may  be  due  to  much  smoking,  to  venereal  ex- 
cesses, and  to  tea-drinking. 

Hitherto  I  have  referred  to  the  dependence  of  the  pulse  exclusively 
or  mainly  on  the  condition  of  the  heart.  But  the  condition  of  the 
blood-vessels  themselves  also  influences  the  pulse. 
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Through  the  action  of  the  vaso-motor  nerves  on  the  muscular  coat 
of  the  arteries  the  small  blood-vessels  undergo  relaxation  or  contrac- 
tion. When  the  vessels  are  relaxed,  the  blood  passes  easily  from  the 
arteries  to  the  veins,  hence  arterial  tension  is  slight,  and  the  pulse  is 
soft  and  compressible,  whilst  owing  to  the  relaxed  state  of  the  vessels 
it  is  also  large.  A  relaxed  condition  of  the  arteries,  therefore,  pro- 
duces a  large,  soft,  compressible  pulse. 

In  most  diseases  a  relaxed  condition  of  the  arteries  is  associated 
with  a  weak  heart.  Sometimes,  however,  we  have  arterial  relaxation 
with  a  normal  heart,  in  which  case  the  large  pulse  is  less  compres- 
sible. This  pulse  is  met  with  in  the  early  stage  of  some  fevers;  it  is 
sometimes  spoken  of  as  "  bounding."' 

Arterial  relaxation,  or,  in  other  words,  diminished  arterial  tension, 
produces  dicrotism.    In  this,  one  of  the  normal  secondary  waves 
of  oscillation  becomes  greatly  exaggerated,  so  that  it  can  be  easily 
felt  by  the  finger.   Indeed,  it  may  be  so  distinct  that  an  inexperienced 
person,  mistaking  it  for  the  primary  wave,  might  easily  be  led, 
erroneously,  to  think  it  indicated  a  cardiac  contraction :  a  nurse  has 
been  known  to  make  this  mistake,  and  thus  to  double  the  number 
of  true  pulsations.    Dicrotism  always  indicates  marked  arterial  re- 
laxation, and  often  coincides  with  cardiac  weakness.    Some  writers 
insist  that  this  pulse  indicates  the  use  of  alcohol,  which  shoiald  be 
pushed  till  the  dicrotism  ceases.    Now  in  this  opinion  I  cannot  con- 
cur, feeling  convinced  that  in  many  cases  with  marked  dicrotism 
no  alcohol  °is  needed.    We  must  look  rather  to  the  frequency  of  the 
pulse,  and  if  this  shows  the  need  for  stimulation,  then  no  doubt 
dicrotism  affords  additional  evidence  in  favour  of  giving  alcohol. 
A  dicrotous  pulse  is  frequently,  met  with  in  typhoid  fever. 
I  now  come  to  the  pulse  of  high  arterial  tension.  Here  the  vessels 
are  much  contracted,  and,  as  a  result,  the  blood  escapes  with  greater 
difficulty  from  the  arteries  into  the  veins  ;  the  arterial  tension  under 
these  circumstances  is  high.    In  some  of  the  following  remarks  I 
borrow  largely  from  Sir  W.  Broadbent's  valuable  lectures  on  the 
pulse ;  the  pulse  in  question  cannot  be  better  described  than  in  his 
own  words  : — 

"  The  artery,  usually  rather  small  but  sometimes  large,  is  hard  and 
cord-like ;  it  can  be  rolled  under  the  finger  and  is  easily  traced  in  its 
course  up  the  forearm,  where  it  feels  like  another  tendon  lying  amidst 
those  in  front  of  the  wrist.  It  reminds  one,  as  I  have  often  said,  of 
the  vas  deferens." 

With  the  vessel  in  this  condition  the  pulsation  is  often  so  slight 
that  it  might  readily  be  mistaken  for  a  weak  pulse,  but  that  its 
incompressibility  prevents  our  falling  into  this  error.  It  can  be  com- 
pressed only  by  using  considerable  force.  It  is,  in  fact,  a  slightly 
pulsatile  pulse,  for  owing  to  the  high  arterial  tension  the  vessel  with 
each  beat  of  the  heart  undergoes  but  little  dilatation,  hence  the 
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pulsation  is  indistinct.  In  addition  to  being  small,  the  pulse  is  slow 
and  hard. 

We  may  enumerate  the  following  causes  of  increased  arterial 
tension — 

1.  Degeneration  of  vessels. 

2.  Bright's  disease,  especially  the  contracted  kidney. 

3.  Gout ;  lead-poisoning  ;  jaundice. 

4.  Affections  of  the  nervous  system. 

5.  The  rigor  of  fevers. 

G.  Certain  drugs,  e.g.^  ergot,  gallic  acid,  digitalis. 

High  arterial  tension  accompanies  some  forms  of  Bright's  disease  ; 
it  is  especially  marked  in  the  acutely-inflamed  and  in  the  granular- 
contracted  kidney  ;  in  respect  of  the  latter,  indeed,  high  arterial  ten- 
sion, and  hypertrophy  of  the  heart,  associated  with  an  increased  quan- 
tity of  urinary  water  containing  a  small  quantity  of  albumen,  enable 
us  to  diagnose  the  contracted  form  of  Bright's  disease.  The  albumi- 
noid kidney  is  not  associated  with  high  arterial  tension. 

In  general,  a  soft,  compressible  pulse,  i.e.  of  low  tension  and  mark- 
ing a  weakly  acting  heart,  ir  also  the  expression  of  weakness  of  the 
whole  system ;  but  we  meet  with  many  exceptions  to  this  rule,  and  it 
is  possible  for  a  patient  to  be  prostrate,  nay,  even  moribund,  whilst 
maintaining  a  j)ulse  of  high  tension.  Thus  even  in  the  last  stages  the 
radial  artery  may  feel  hard  and  to  the  touch  like  a  firm  coi-d,  distinctly 
traceable  some  way  up  the  forearm,  even  during  diastole,  and  in  like 
manner  the  temporal  artery  may  be  firm  and  resistant.  This  combi- 
nation of  a  small,  resisting,  high-tension"~pulse  with  great  general 
weakness,  is,  I  think,  more  commonly  seen  in  children,  and  is  some- 
times strongly  marked  in  tubercular  meningitis  and  capillary  bron- 
chitis. The  point  to  lay  stress  on  is  that,  whilst  such  pulse  indicates 
present  cardiac  vigour,  it  is  compatible  with  general  weakness  and 
early  cardiac  breakdown. 

It  is  obvious  from  these  facts  that  we  must  not  be  led  to  give 
a  too  favourable  opinion  because  of  the  high-tension  pulse,  and  when 
the  frequency  and  the  tension  point  in  opposite  directions  we  must 
rely  on  the  frequency  rather  than  on  the  tension.  In  those  cases  just 
mentioned,  where  the  heart  is  nearing  the  finish,  though  the  pulse 
shows  high  tension  of  the  vessels,  we  can,  from  the  feel  of  the  pul.se, 
sometimes  detect  the  real  condition  of  the  heart,  and  thus  estimate 
the  true  state  of  the  patient,  without  having  regard  to  the  frequency 
of  the  pulse.  Thus,  where  there  is  impending  breakdown,  the  pulse, 
even  during  diastole,  though  feeling  hard  and  resistant,  and  traceable 
a  long  distance  beyond  the  point  where  it  is  usually  felt,  still  at  each 
systolic  distension  feels  smaller  than  is  usual  in  cases  of  high  tension 
of  the  vessels ;  moreover,  with  slight  pressure,  we  can  easily  arrest 
the  pulse- wave  along  the  vessel. 

Here,  perhaps,  I  may  profitably  introduce,  though  at  the  risk  of 
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gome  repetition,  an  account  of  the  modifications  the  pulse  undergoes 
iu  the  stages  of  an  acute  illness.    First  I  will  refer  to  the  characters 
of  the  pulse  of  a  man,  previously  vigorous  and  robust,  smitten  with 
an  acute  disease.    The  pulse  Avill  differ  in  the  separate  stages  of  the 
fever,  viz.,  in  the  chill,  the  acme,  and  the  decline.    During  the  rigor 
or  chill  the  arteries .  contract,  and  produce  a  pulse  of  high  arterial 
tension.    The  pulse  is  frequent,  small,  often  very  small,  hard,  incom- 
pressible, and  long,  or,  as  it  is  otherwise  termed,  slow.    The  chill  over 
and  the  fever  established,  the  arterioles  relax  and  the  pulse  becomes 
larger,  but  as  the  heart  is  not  yet  weakened  it  is  full,  and  not  easily 
compressed— bounding,  as  it  is  called.     When  the  fever  persists 
during  many  days  and  the  patient  grows  weak,  the  pulse  becomes 
softer  and  more  compressible,  short  (or  quick)  and  often  dicrotous. 
In  the  case  of  a  fever  with  great  prostration  the  pulse  will  be  very 
frequent,  small,  short,  and  very  compressible,  these  characters  becoming 
still  more  marked  if  the  illness  is  to  terminate  fatally.    If  in  the  sup- 
posed case  the  patient,  previously  in  loeak   health,  is  suddenly 
attacked  with  an  acute  illness,  the  pulse  from  the  first  will  assume 
these  last  characters.    During  the  decline  of  the  fever,  especially  when 
it  ends  abruptly,  and  is  accompanied  by  free  sweating,  the  pulse,  unless 
the  patient  has  been  greatly  weakened,  is  large,  very  soft,  i.e.  easily 
compressed,  dicrotous,  and  short— there  are  present  all  the  characters, 
indeed,  of  extreme  arterial  relaxation.    In  point  of  fact,  in  febrile 
diseases,  even  during  their  height,  and  in  non-febrile  diseases  too, 
when  the  skin  perspires  freely,  this  is  generally  the  character  of  the 
pulse.    And  this  also  is  the  pulse  of  acute  rheumatism,  because  this 
disease  is  usually  accompanied  by  sweating.    Again,  in  a  febrile 
disease,  when  by  means  of  a  drug  we  convert  the  dry  into  a  moist 
skin,  we  find  that  the  pulse  becomes  soft,  large,  and  compressible. 

In  well-marked  aortic  regurgitation  the  pulse  is  often  character- 
istic.   It  is  a  pulse  of  extremely  low  tension.    In  this  affection  the 
blood  during  diastole  flows  back  into  the  ventricle,  so  that  the 
arteries  become  more  or  less  emptied  of  blood.    The  ventricle  being 
hypertrophied  and  dilated,  propels  a  larger  quantity  of  blood  with 
greater  force  than  usual  into  the  partially-emptied  arteries,  and 
suddenly  distends  them.    This  explains  most  of  the  phenomena  of 
the  aortic  regurgitant"  pulse.    The  pulse  in  great  arterial  relaxation 
(low  tension)  may  simulate  the  pulse  of  aortic  regurgitation,  for  great 
arterial  relaxation  by  unduly  facilitating  the  passage  of  blood  from 
the  arteries  into  the  veins  empties  the  arteries  more  than  usual,  and 
these  unfilled  vessels  becoming  suddenly  distended  by  the  normal 
contraction  of  the  ventricle,  especially  during  excitement,  may  give  to 
the  finger  some  of  the  characters  of  an  aortic  regurgitant  pulse,  but  in 
a  much  less  marked  degree.    In  these  latter  cases  also  the  pulse  is 
somewhat  sudden,  and  this  quality,  as  in  the  case  of  aortic  regur- 
gitation, will  be  accentuated  by  raising  the  arm  above  the  level  of  the 
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heart.  Further,  if  the  radial  is  at  all  visible  with  the  limb  depend- 
ent, this  visibility  will  become  much  more  marked  on  raising  the 
arm.   Indeed,  it  may  become  visible  only  on  raising  the  arm. 

The  pulse  of  aortic  regurgitation  is  of  two  kinds,  depending  on  the 
amount  of  regurgitation  and  the  strength  of  the  heart.  The  pulse 
in  early  cases  rises  gradually  in  the  usual  way  till  it  reaches  its 
acme,  and  then  suddenly  collapses,  the  collapse  being  due  to  the  re- 
gurgitation of  the  blood  into  the  ventricle.  In  more  advanced 
cases  the  pulse  gives  to  the  finger  a  sharp,  quick  stroke.  The 
extreme  suddenness  in  the  commencement  of  the  pulse,  as  Dr. 
Galabin  observes,  gives  to  the  finger  in  marked  cases  the  impres- 
sion of  a  sudden  blow  or  jar.  This  is  the  diagnostic  quality  of 
the  pulse.  In  some  cases,  especially  when  the  heart  is  weak,  if 
several  fingers  are  placed  on  the  artery,  and  the  pressure  is  graduated, 
the  pulse  feels  at  a  certain  degree  of  pressure  as  if  a  small  ball  or 
shot  were  puffed  under  each  finger.    This  is  the  shotty  pulse. 

This  character  of  pulse  can  often  be  felt  best  by  grasping  the  wrist 
with  the  whole  hand,  so  as  to  feel  both  ulnar  and  radial  arteries,  and 
these  characters  are  increased  also  by  raising  the  wrist  high  above 
the  level  of  the  heart,  thereby  enabling  gravitation  to  assist  the  aortic 
regurgitation  to  empty  the  arteries.  This  quality  of  pulse  is  often 
felt  only  when  a  certain  degree  of  pressure  is  made  on  the  arter}', 
becoming  much  less  by  diminishing  or  increasing  this  pressure. 

In  aortic  regurgitation,  as' Dr.  Corrigan  pointed  out,  the  pulse  is 
often  visible  in  the  more  conspicuous  arteries.  In  fairly  nourished 
persons  the  radial  pulse  is  not  visible  in  health,  but  it  is  often 
distinctly  visible  in  healthy  thin  persons.  In  aortic  regurgitation  it 
becomes  far  more  visible  at  the  wrist  when  the  arm  is  raised  over  the 
head.  This  visible  pulsation  is  probably  due,  according  to  Corrigan, 
to  the  empty  condition  of  the  artery  during  diastole.  The  blood  flows 
easily  into  the  veins,  a,nd  much  is  poured  back  by  the  aorta  through 
the  patent  aortic  orifice  into  the  ventricle,  hence  the  imperfectly  filled 
arteries,  on  receiving  the  impact  of  the  blood  from  each  contraction, 
become  widely  dilated. 

Is  visible  pulsation  diagnostic  of  aortic  regurgitation  ?  Certainly 
not.  Visible  arterial  pulsation  of  the  vessels  of  the  neck  and  head 
accompanies  not  only  aortic  regurgitation,  but  also  fibroid  degenera- 
tion of  the  vessels,  great  arterial  relaxation,  and  high  arterial  tension. 
Mere  excitement,  by  increasing  the  force  of  the  heart's  contractions, 
often  produces  in  nervous  persons  visible  carotid  pulsation,  and  this 
phenomenon  is  more  frequent  in  women.  But  this  nervous  pulsation 
rarely  extends  more  than  half-way  up  the  neck,  and  hence  can 
generally  be  at  once  differentiated  from  the  visible  carotid  pulsation 
due  to  more  serious  causes.  Visible  pulsation  of  the  whole  length  of 
the  carotid  to  the  lobe  of  the  ear  and  of  the  temporal,  and  perhaps  of 
the  facial  artery,  is  far  more  frequently  due  to  aortic  regm-gitation 
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than  to  high  arterial  tension  or  to  the  opposite  condition,  low  arterial 
tension,  or  to  degeneration  of  the  arteries.  Therefore  extensive 
visible  arterial  pulsation  in  the  neck,  that  is,  when  the  pulsation  can 
be  distinctly  seen  as  far  as  the  back  of  the  lobe  of  the  ear,  is  strongly- 
suggestive  of  aortic  regurgitation ;  I  should  mention,  however,  that 
visible  pulsation  is  well  marked  in  pericarditis  accompanied  by 
carditis  or  pericardial  effusion,  conditions  generally  associated  with 
marked  arterial  relaxation. 

Aortic  regurgitation,  degeneration  of  the  arteries,  and  high  arterial 
tension,  will  produce  distinct  visible  pulsation  not  only  of  the  carotid, 
but  likewise  of  the  brachial,  radial,  ulnar,  and  other  arteries. 

These  three  conditions— aortic  regurgitation,  arterial  degeneration, 
and  high  arterial  tension— may  be  combined,  though  they  will  not 
co-operate,  the  aortic  regurgitation  antagonising  to  a  greater  or  less 
extent  the  conditions  which  produce  high  arterial  tension,  Aortic 
regurgitation  is  especially  a  disease  of  middle  or  advanced  life,  the 
end-arteritis  and  endo-carditis  which  cause  it  being  due  to  age  and 
strain  from  some  laborious  occupation.  This  chronic  inflammation, 
however,  often  affects  the  entire  arterial  system  even  to  the  smallest 
vessels,  and  by  rendering  them  inelastic,  and  by  narrowing  the  lumen 
of  the  smaller  vessels  friction  is  increased— a  greater  hindrance  is 
offered  to  the  passage  of  the  blood,  and  the  tension  within  the  vessels 
rises.  Thus  the  factors  which  cause  aortic  regurgitation  and  which 
raise  blood  pressure  may  co-exist. 

How  can  we  distinguish  between  the  visible  brachial  pulsation  due 
to  simple  arterial  degeneration,  and  that  due  to  simple  aortic  regurgi- 
tation ?  In  arterial  degeneration  the  arteries  become  elongated  and 
tortuous,  this  is  easily  visible  in  the  brachial  just  above  the  elbow. 
A  tortuous  pulse,  therefore,  always  suggests  arterial  degeneration. 
Moreover,  in  arterial  degeneration  the  arteries  feel  •  hard  and  cordy, 
even  when  all  blood  is  pressed  out  of  them,  and  sometimes  calcareous 
plates  or  atheromatous  hardenings  can  be  distinctly  felt.  A  tortuous 
condition  of  the  arteries  as  of  the  brachial,  does  not,  however,  always 
point  to  degeneration,  for,  as  Sir  William  Broadbent  tells  me  in  con- 
firmation of  my  own  experience,  this  tortuosity  may  be  produced  by 
high  arterial  tension,  but  he  says  it  occurs  only  when  high  arterial 
tension  has  endured  for  some  time,  and  that  it  is  not  seen  in  the  cases 
of  high  arterial  tension  accompanying  acute  Bright' s  disease. 

Long  ago,  Corrigan  pointed  out  that  raising  the  arm  inci*eased 
the  visibility  of  the  radial  pulse  in  aortic  regurgitation,  and  he  used 
this  fact  to  support  his  theory  of  the  mode  of  production  of  visible 
*  arterial  pulsation  in  aortic  regurgitation.  This  increased  visibility  of 
the  radial  pulse  on  raising  the  arm  will  not,  however,  enable  us  to 
diagnose  aortic  regurgitation,  for  in  arterial  degeneration  the  visible 
radial  pulse  becomes  decidedly  more  obvious  in  this  position,  though 
the  difference  ia  perhaps  not  so  gi'eat  in  degree  as  in  well-marked 
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aortic  regurgitation.  I  may  mention  that  in  children  even  with  con- 
siderable aortic  regurgitation  the  pulse  is  rarely  visible. 

In  many  cases  of  advanced  aortic  regurgitation,  when  the  observer's 
ear  is  placed  in  the  palm  of  the  patient's  hand  raised  above  the  level 
of  the  heart,  each  beat  of  the  pulse  is  distinctly  audible.  Extreme 
arterial  relaxation  without  aortic  regurgitation  will,  however,  produce 
this  same  thud-like  sound.  It  is  probably  due  to  the  sudden  distension 
of  the  relaxed  arterial  walls.  In  advanced  cases  of  aortic  regurgita- 
tion a  double  murmur  may  be  audible  on  listening  with  the  stethoscope 
over  a  large  artery.  This  double  murmur  is  heard  best  over  the 
femoral,  just  at  Poupart's  ligament.  The  diastolic  murmur  is  audible 
only  with  a  certain  degree  of  pressure,  and  is  often  quickly  lost  by  any 
increase  or  diminution  of  the  same.  The  systolic  murmur  can,  of 
course,  be  produced  in  health  by  pressure.  It  is  the  diastolic  murmur 
which  points  to  aortic  regurgitation. 

In  aortic  regurgitation  we  often  meet  with  the  capillary  pulse,  first 
noticed  by  Quincke,  who  points  out  that  it  also  sometimes  occurs  in 
health,  and  is  best  seen  under  the  finger  nails.  It  is  not  visible,  I 
believe,  in  the  skin  of  the  forehead  in  healthy  persons,  but  a  slight 
pulsation  sometimes  occurs  in  cases  of  very  low  arterial  tension.  I 
have  seen  it  after  a  copious  haemorrhage,  and  it  is  also  seen  sometimes 
in  pernicious  anasmia  (Osier).  It  is  much  more  marked  in  aortic 
regurgitation,  if  the  regurgitation  itself  is  marked.  When  the  skin 
is  reddened  by  irritation,  the  blush  pulsates  synchronously  with  the 
heart's  beat.  It  is  observed  best  in  parts  situated  on  a  higher 
level  than  the  heart,  as  the  forehead  and  temporal  region.  With 
each  diastole  the  skin  becomes  pale  and  reddens  again  with  the 
systole.  The  explanation  of  these  changes  is  obvious.  During  dia- 
stole the  blood  flows  back  into  the  ventricle,  and  the  arteries  become 
comparatively  empty,  those  especially  which  are  situated  above  the 
cardiac  level ;  hence  during  diastole  the  reddened  skin  grows  pale,  but 
during  the  systole  the  dilated  vessels  again  fill,  and  a  blush  diffuses 
itself  over  the  skin.  The  capillary  pulse  is  also  visible  in  the  extremi- 
ties, but  is  much  more  marked  when  hand  or  foot  is  raised  above  the 
heart's  level.  This  capillary  pulse  is  well  seen  in  the  sole  of  the  foot 
after  reddening  the  skin  by  putting  the  foot  in  hot  water,  or  mustard 
and  water,  and  it  is  well  brought  out  by  wrinkling  the  skin,  by 
strongly  extending  the  foot  and  flexing  the  toes ;  the  skin  then,  along 
the  wrinkles,  becomes  pale,  but  reddens  with  each  systole.  The  pul- 
sation is  well  marked  also,  even  when  the  foot  rests  below  the  heart's 
level.  As  would  be  expected,  pressure  on  the  artery  supplying  the 
surface  under  observation  arrests  the  visible  capillary  pulsation. 

Brunton  describes  a  capillary  pvilsatiou  synchronous  with  respira- 
tion as  well  as  with  the  heart's  beats.  He  also  suggests  that  there 
may  be  a  third  cause  of  the  variations  in  redness,  namely,  the  peris- 
taltic contraction  of  the  arteries,  and  certainly  one  sees  blanching  and 
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redness  whicli  afe  not  dependent  on  the  lieal*t  of  breathing  occulring 
less  frequently  than  the  respirations,  and  lasting  longef  than  a 
respiration. 

The  pulse  of  aortic  obstruction,  so  long  as  the  left  ventricle  remains 
undegenerated,  is  slow,  i.e.  long,  generally  small,  infrequent,  and 
often  hard.  It  is  slow  and  small,  because  even  the  hypertrophied 
ventricle  can  force  the  blood  but  slowly  through  the  narrowed  aortic 
orilice.  It  is  infrequent  because  of  the  great  length  of  each  systole. 
If  there  is  co-existing  insufficiency,  of  course,  the  character  of  the 
pulse  is  much  modified.  When  compensation  fails,  the  pulse  becomes 
small  and  compressible. 

In  marked  mitral  obstructive  disease,  the  pulse,  when  not  irregular, 
is  small  and  compressible. 

In  arterial  degeneration  the  vessels  become  elongated  and  tortuous, 
and  the  pulse-beats  become  very  visible.  The  artery  feels  hard  and 
like  a  cord,  or  like  the  vas  deferens,  and  sometimes  the  calcareous 
plates  may  be  felt  even  in  the  radial  artery  at  the  wrist.  This  is  a 
very  significant  condition,  being  evidence  of  senile  decay  of  the 
arteries,  a  condition  which  leads  to  atrophy  and  degeneration  of  the 
organs.  Many  persons  are  constitutionally  much  older  than  their 
years  warrant — they  are,  in  fact,  prematurely  old  ;  on  the  other  hand, 
many  old  people  show  few  signs  of  old  age.  In  individuals  pre- 
maturely old  the  arteries  are  found  in  a  state  of  degeneration,  whilst 
in  hale  old  people  the  arteries  show  few  or  no  signs  of  degeneration. 
It  has  been  well  said  that  a  man  is  as  old  as  his  arteries.  One  should 
perhaps  add,  however,  that  degeneration  of  the  arteries  of  ^^a  given 
locality  does  not  of  necessity  involve  degeneration  of  those  of  another. 

The  pulsation  in  this  condition  is  ill  felt,  and  if  the  artery  is  very 
rigid  there  may  be  none  perceptible.  In  a  sphygmogram  the  line  of 
ascent  is  slow,  and  lower  than  normal.  The  top  of  the  trace  is 
rounded,  and  the  line  of  descent  is  more  gradual  with  less  distinct 
secondary  waves. 

The  rate  of  propagation  of  the  pulse  may  be  delayed  in  arterio- 
sclerosis (fibroid).  If  this  condition  is  more  marked  on  one  side,  or  if 
the  origin  of  the  vessel  as  it  arises  from  its  trunk  is  narrowed,  then 
the  pulse-beats  at  the  wrist  occur  later  on  this  than  on  the  opposite 
side.  Aneurism  of  the  aorta,  also,  often  delays  the  pulse,  and  it  may 
do  this  on  one  side  more  than  the  other,  or  on  one  side  alone.  In 
aneurism  of  the  aorta  influencing  the  arteries  of  one  arm  only,  the 
artery  on  this  side  can  be  felt  to  fill  more  slowly,  and  sometimes  the 
distention  of  the  artery  is  distinctly  divided  into  two  parts,  by  two 
impulses  almost  continuous,  the  second  being  the  less  considerable. 
These  effects  are  still  better  seen  in  a  sphygmogram,  which  exhibits 
the  following  characteristics  :  the  line  of  ascent  is  more  gradual  (it 
may  consist  of  two  parts),  the  top  of  the  trace  is  rounded,  and  the 
waves  in  the  line  of  descent  are  much  less  distinct. 
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Dr.  Augustus  Waller  describes  a  "  recurrent  pulsation  in  the 
radial  artery."  After  compressing  the  radial  pulse  and  completely 
obliterating  it,  he  points  out  that  in  many  cases  the  pulse  still  beats 
at  the  distal  side  of  the  fingers.  The  arterial  wave  which  produces 
the  pulsation,  he  explains,  comes  from  the  ulnar  artery  and  travels 
through  the  radio-ulnar  inosculating  '  arteries,  and  so  reaches  the 
radial  artery  at  a  point  distal  to  the  site  of  compression.  If  the 
ulnar  artery  likewise  is  compressed,  this  pulsation  at  the  distal  side 
of  the  fingers  ceases.  This  "recurrent  pulsation"  is  generally  found 
in  persons  with  relaxed  arteries,  in  whom  the  heart  beats  fairly  well ; 
for  a  weak  heart  is  unable  to  propel  a  wave  from  the  ulnar  to  the 
radial  artery.  Dr.  Waller  finds  this  recurrent  pulse  twice  as  often 
in  women  as  in  men. 


THE  SKIN 

The  condition  of  the  skin  affords  us  a  series  of  instructive  symptoms; 
but  in  this  place  I  must  i-estrict  myself  to  speak  only  of  a  dry,  a 
moist,  and  a  profusely  wet  and  sodden  skin. 

,  In  most  fevers  with  persistently  high  tempei'ature  the  skin  is  hot, 
often  pungently  hot.  Now,  if  we  make  the  patient's  skin  comfortably 
moist,  we  shall  considerably  promote  his  comfort  and  well-being. 
Small,  often-repeated,  doses  of  tincture  of  aconite  or  tartar  emetic,  or 
full  doses,  repeated  every  three  hours,  of  spirit  of  mindererus,  wiU 
induce  perspiration.  Of  these  aconite  and  tartar  emetic  are  the  most 
efficient.  In  fevers  without  lung  implication,  aconite  is  best ;  but  in 
catarrh,  bronchitis,  or  pneumonia,  tartar  emetic  is  preferable. 

In  many  cases  of  diabetes  and  Bright 's  disease  it  is  very  difficult 
to  make  the  dry  skin  perspire. 

The  occurrence  of  sweating  often  suggests  hints  for  treatment,  or 
assists  the  prognosis. 

The  two  chief  causes  of  sweating  are  weakness  and  a  fall  in  a 
febrile  temperature,  two  causes  often  combined  in  the  same  person  in 
exhausting  febrile  diseases,  as  in  phthisis. 

In  a  non-febrile  patient  the  readiness  to  perspire  often  indicates 
weakness,  and  even  measures  its  amount ;  thus,  in  depressed  health  a 
person  finds  that  exertion,  even  slight  exertion,. or  any  excitement, 
causes  too  free  sweating.  A  trainer  knows  well  that  a  trainee  is  in 
bad  condition  when  he  perspires  too  freely. 

Again,  in  exhausting  diseases,  and  during  the  weakness  of  con- 
valescence, slight  exertion  may  produce  sweating,  often  profuse.  In 
similar  states  of  body  sweating  ia  liable  to  be  very  marked  during 
sleep.  It  must,  however,  be  borne  in  mind  that  in  sound  health  great 
differences  in  respect  to  the  amount  of  sweating  are  met  with  in 
different  individuals.    A  person  returning  from  a  residence  in  a  hot 
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climate,  where  his  skin  has  habitually  acted  very  freely,  finds  on  his 
return  to  a  colder  climate  that  under  slight  exertion  he  still  continues 
to  perspire  very  readily. 

Profuse  sweating  occurs  during  the  sudden  fall  of  a  febrile  tem- 
perature, as  in  the  sweating  stage  of  ague,  or  during  the  fall  of 
temperature  after  a  rigor  in  pyemia.  Phthisical  patients,  too,  in 
whom  there  occurs  a  great  diurnal  variation  of  temperature,  this 
rising  to  102°  or  higher  at  night,  and  falling  to  normal  or  subnormal 
in  the  early  morning  hours,  commonly  undergo  with  this  fall  a  drench- 
ing perspiration.  The  amount  of  sweating  in  febrile  cases  depends  on 
the  extent  of  the  fall  of  temperature  and  the  weakness  of  the  patient. 
Where  the  weakness  is  great  the  sweating  is  often  profuse,  though 
the  fall  in  the  temperature  may  measure  only  two  degrees  or  less. 

These  two  forms  of  perspu-ation  when  uncombined  can  be  easily 
discriminated.  Except  in  the  case  of  pyaemia,  there  occurs  in  febrile 
diseases  once  only  in  the  day  a  rise  and'  fall  of  temperature,  and  con- 
sequently sweating,  when  due  to  a  fall  of  temperature  in  fever,  occurs 
but  once  daily,  and  as  a  ride  early  in  the  morning.  In  weakness,  on 
the  other  hand,  sweating  may  break  out  at  any  hour,  and  many  times 
a  day,  being  occasioned  by  exertion,  sleep,  or  excitement. 

In  my  experience,  profuse  sweating  is,  as  a  rule,  more  common  and 
lasts  longer  in  the  convalescence  from  scarlet  fever  than  in  other  acute 
febrile  diseases,  and  hence,  during  the  recovery  from  scarlet  fever 
sudamina  in  large  crops  are  often  seen.  These  greatly  hasten  desqua- 
mation, the  skin  sometimes  coming  off  in  large  patches. 

With  the  exception  of  rheumatic  fever,  profuse  sweating  at  the 
commencement  of  an  acute  febrile  disease,  whilst  the  temperature 
remains  permanently  high,  indicates  great  weakness  and  adds  to  the 
gravity  of  the  prognosis.  When  beside  profuse  sweating  there  is 
duskiness  of  the  face,  ears,  and  matrices  of  the  nails,  showing  weak 
circulation  from  enfeeblement  of  the  heart,  the  serious  aspect  of  the 
case  is  strengthened.  Again,  the  feel  of  the  skin  shows  the  condition 
of  a  patient.  With  much  perspiration,  the  skin  soft  and  sodden, 
points  to  general  weakness,  a  state  accompanied  by  a  soft,  perhaps 
large,  pulse.  These  signs  often  indicate  the  need  for  alcoholic 
stimulants. 


THE  TEMPERATURE  OF  HEALTH 

Within  certain  narrow  limits  the  body  maintains  a  fixed  temperature 
in  health,  but  within  these  limits  the  temperature  varies  in  a  definite 
daily  cycle.  During  the  day  the  temperature  remains  about  99°,  but 
towards  evening  it  begins  to  fall,  and  generally  reaches  its  minimum 
at  midnight.  At  this  point  it  remains  steady  during  a  few  hours, 
and  then  begins  to  rise,  reaching  its  maximum  about  9  a.m.  The 
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diagram  of  the  temperature  of  a  lad  twelve  years  of  age  illustrates 
the  daily  coitrse  of  the  temperature  iu  health. 

The  chart  shows  at  once  that  a  temperature  normal  during  the  day 
would  be  abnormal  at  night,  and  vice  versd. 

During  the  day,  between  9  a.m.  and  4  p.m.,  the  healthy  temperature 
is  usually  about  99° ;  it  may  not  be  higher  than  98°,  or  it  may  rise 
to  99-5°  Fah.  Any  rise  above  99-5°  constitutes  fever.  About  four  in 
the  afternoon  the  evening  fall  begins,  and  at  midnight  the  tempera- 
ture is  about  97°,  or  even  as  low  as  96°,  Fah. 

"Whilst  in  many  robust  adults  the  temperature  runs  the  same  course  as  in 
children,  yet  in  others  the  course  is  somewhat  different  from  that  just  de- 
scribed ;  thus  the  daily  variations  will  not  be  so  considerable,  the  maximum 
and  minimum  temperatures  being  less. 

In  persons  under  25  the  daily  variation  is  2°  Fah. ;  in  persons 
over  40  it  is  more  restricted,  being  often  only  1°,  or  even  less. 

Jaeger  finds  that  the  daily  vai'iation  is  greater  in  persons  whilst 
labouring  than  when  at  rest.  At  rest  he  finds  the  average  daily 
variation  to  be  2-2,  whilst  during  hard  physical  work  the  daily  varia- 
tion may  amount  to  4-7.  His  experiments  were  made  on  soldiers, 
the  observations  being  taken  in  the  rectum. 


TEMPERATURE  IN  DISEASE 

Whilst  any  elevation  of  temperature  above  99'5°  indicates  disease, 
it  need  hardly  be  pointed  out  that  a  normal  temperature  does  not 
necessarily  indicate  health.  Many  diseases,  both  acute  and  chronic, 
are,  during  their  whole  course,  unattended  by  fever.  Indeed,  in  some 
diseases,  the  temperature  is  depressed  below  the  healthy  standard. 

The  daily  course  of  fever  varies  with  the  severity  of  the  disease. 
In  a  mild  attack  there  is  a  considerable  diurnal  variation,  the  tempera- 
twre  rising  towards  night  and  falling  in  the  early  morning  hours  ; 
but  in  a  severe  attack  of  febrile  illness  the  diurnal  variation  may 
be  very  slight  or  even  absent,  the  temperature  remaining  persistently 
high. 

In  private  practice,  as  a  rule,  it  is  convenient  to  make  but  two 
daily  observations,  and  these  should  be  taken  at  such  times  as  will 
obtain  the  highest  and  lowest  temperatures  of  the  day.  The  likeliest 
times  to  give  these  minimum  and  maximum  temperatures  are  8  to 
9  a.m.  and  8  to  9  p.m.  Though,  as  a  rule,  the  morning  temperature 
is  lower  than  the  evening,  the  reverse  happens  in  rare  cases.  In 
some,  especially  in  chronic  cases,  as  in  phthisis,  and  sometimes  in 
subacute  rheumatism,  the  fever  may  last  only  for  a  few  hours  some- 
where in  the  interval  between  8  a.m.  and  8  p.m.,  and  thus  normal 
records  obtained  at  these  times  will  not  prove  that  the  patient  is 
absolutely  fever- free.    If  only  one  observation  daily  is  made,  it  should 
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be  taken  in  the  evening,  as,  even  in  diseases  so  severe  as  scarlet 
fever,  the  morning  temperature  may  be  nearly  normal  throughout  the 
attack,  whilst  the  evening  temperature  may  rise  to  103° ;  hence  a 
morning  observation,  only,  would  lead  to  a  great  mistake  concerning 
the  severity,  and  possibly  the  nature,  of  the  illness. 


ABNORMAL  ELEVATION  OF  TEMPERATURE, 
OR  FEARER,  ETC. 

Many  diseases,  contagious  and  inflammatory,  are  accompanied  by 
a  rise  of  temperature.  It  must  be  borne  in  mind  that  the  same 
amount  of  disease  will  produce  in  children  a  relatively  higher  tempera- 
ture than  in  adults,  and  that,  moreover,  individual  or  family  pecu- 
liarities are  apt  to  modify  greatly  the  rise  of  temperature  in  disease. 
Some  chronic  diseases  moderate  the  fever,  thiis  in  Bright's  disease 
and  diabetes  an  inflammation  may  produce  little  or  no  rise  of 
temperature.  - 

The  derangement  of  function  in  a  febrile  disease  is  often  mainly 
due  to  the  rise  of  temperature  which  depresses  the  functions  of  the 
body,  and  if  of  much  intensity  or  duration  induces  parenchymatous 
degeneration  of  the  tissues,  which  likewise  impairs  function.  The 
dangers,  therefore,  in  a  febrile  disease  are  mainly  dependent  on  the 
high  temperature,  and  are  in  proportion  to  the  amount  of  elevation  ; 
so  that  we  take  the  degree  of  fever  as  a  measure  of  the  depressive 
effect  of  the  disease.  The  danger  from  a  high  temperature  may,  of 
course,  be  augmented  by  other  circumstances,  as,  for  instance,  the 
diarrhcsa  of  typhoid  fever. 

It  may  be  said,  perhaps,  that  the  symptoms  of  fevers — general  weak- 
ness, frequent,  feeble  pulse,  loss  of  appetite,  and  delirium — are  due 
to  the  elevation  of  the  temperature,  for  by  treatment  which  tends  to 
reduce  the  temperature  to  the  normal  standard  we  can  abate  or 
remove  all  these  symptoms.  Moreover,  the  abnormal  elevation  of 
temperature  not  only  depresses  immediately  and  weakens  all  the 
bodily  functions,  but,  as  we  have  seen,  in  proportion  to  the  height 
and  duration  of  the  fever,  it  further  produces  degeneration  of  all  the 
organs,  and  this  degeneration  again  greatly  weakens  theii-  activity. 
If  the  symptoms  are  referable  directly  to  the  depressing  effect  of  the 
febrile  temperature,  and  indirectly  to  the  degeneration  it  produces,  it 
would  seem  a  plausible  supposition  that  the  height  and  duration  of 
the  temperature  should  be  an  exact  measure  of  the  patient's  danger. 
A  little  reflection  will  soon  show  that  this  is  but  partially  true,  for 
though,  no  doubt,  most  of  the  symptoms  arise  from  the  high  tempera- 
ture, it  must  be  recollected  that  its  depressing  effect  must  greatly 
depend  on  the  previous  condition  of  an  invaded  organ ;   thus,  if 
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previous  illness,  excesses  of  any  kind,  or  unhygienic  conditions  have 
already  depressed  the  organs,  a  high  temperature  will  inflict  on  them 
much  graver  mischief.  If,  for  example,  rheumatic  fever  has  slightly 
damacred  the  heart,  a  febrile  attack  will  considerably  increase  the 
dangers  to  the  patient  through  failure  by  the  heart.  If  intemperance 
has  "injured  the  nervous  system,  a  febrile  disease  will  intensify  the 
danger  of  delirium  and  depression  of  the  nervous  system.  We 
estimate  the  resistive  power  of  each  organ  by  the  severity  of  its 
symptoms  in  comparison  with  the  height  of  the  fever.  Thus,  if 
delirium  is  excessive,  whilst  the  temperature  is  but  slightly  elevated, 
it  shows  that  the  nervous  system  has  but  little  power  to  resist ;  and 
if  the  pulse  becomes  very  frequent,  small,  and  compressible,  it  shows 
that  the  heart's  resistance  is  but  slight.  If,  on  the  other  hand,  with 
the  fever  severe,  nervous  symptoms  are  but  slight,  and  the  pulse, 
neither  very  frequent  nor  smal],  nor  very  compressible,  then  we  con- 
clude that  the  condition  of  the  nervous  centres  and  of  the  heart  is 
satisfactory  and  our  prognosis  is  good. 

In  estimating  therefore  the  dangers  of  a  febrile  attack,  we  must 
regard  not  only  the  severity  of  the  disease,  as  measured  by  the 
temperature  and  other  depressing  causes,  but  the  resisting  forces  of 
the  body.  The  temperature  measures  the  severity  of  the  attack,  but 
the  power  to  resist  is  to  be  estimated  only  by  careful  attention  to 
the  condition  of  the  different  organs,  especially  of  the  heart,  the 
brain,  and  the  stomach. 

To  illustrate  these  remarks  let  us  take  two  ordinary  cases  of  typhoid 
fever.    One  patient  with  high  temperature  takes  and  digests  his  food 
fairly  well ;  he  sleeps  well,  his  heart  is  not  much  weakened,  and  in 
spite  of  the  high  fever,  or,  in  other  words,  the  severity  of  the  attack, 
he  makes  a  good  recovery.    Another  patient,  with  decidedly  less  fever, 
is  troubled  with  sickness,  sleeplessness,  delirium,  and  weak  heart, 
and  though  his  attack  as  indicated  by  the  temperature  is  not  severe, 
he  dies  worn  out.    Again,  take  two  cases  of  phthisis.    One  patient, 
in  spite  of  considerable  daily  fever,  eats,  digests,  and  assimilates 
fairly  well,  and  for  the  most  part  maintains  his  ground.  Another 
patient,  though  his  fever  may  be  slight,  and  indeed  sometimes  even 
after  it  has  become  normal  or  sub-normal,  slowly  but  surely  wastes 
away,  the  appetite,  digestion,  or  assimilation  being  greatly  impaired. 
In  certain  rare  cases,  though  the  appetite  is  good  and  the  digestion 
is  apparently  well  performed,  yet  the  assimilation  is  in  some  way  at 
fault,  and  the  patient,  in  spite  of  plenty  of  food,  wastes  away,  even  in 
cases  in  which  the  temperature  has  become  normal.    Hence  in  a  case 
of  phthisis,  we  must  note  not  only  the  fever  and  the  appetite,  but 
also  the  weight,  for  in  a  case  where  plenty  of  food  is  ingested,  but 
assimilation  is  defective,  the  patient's  weight  will  be  the  sole 
measure  of  his  progress. 

Does  the  course  the  temperature  runs  give  evidence  of  the  nature 
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of  the  disease  ?  Whilst,  on  the  whole,  this  question  must  be  answered 
in  the  negative,  still  it  must  be  remembered  that  certain  diseases, 
speaking  generally,  have  a  somewhat  characteristic  temperature; 
thus,  in  many  cases  of  ague  and  pyaemia  the  temperature  itself  is 
diagnostic. 

^  The  thermometer  assists  us  in  diagnosis  in  cases  of  the  following 
kind:— A  patient  becomes  ill,  and  the  temperature  is  found  to  be 
raised  above  the  healthy  standard.    This  fact,  especially  if  the  tem- 
perature is  high,  makes  it  incumbent  on  the  doctor  to  search  carefully 
to  discover  its  cause.    To  narrow  the  range  of  our  inquiry,  let  us 
restrict  our  attention  to  the  commoner  causes  of  fever.    The  fe^^er 
may  be  due  to  the  acute  contagious  diseases,  to  acute  inflammation  of 
some  organ,  to  rheumatism,  gout,  or  to  those  diseases  which  cause 
chronic  fever.    The  doctor,  we  will  suppose,  has  been  called  in  on 
the  first  day  of  the  attack;  his  first  duty  is  carefully  to  investigate 
whether  the  fever  is  due  to  inflammation  of  any  organ.    In  most 
instances  symptoms  and  physical  signs  will  enable  him  to  arrive  at  a 
conclusion.    If  the  fever  cannot  be  thus  accounted  for,  then  he 
probably  has  to  deal  with  one  of  the  acute  specific  diseases ;  its 
nature,  however,  cannot  ordinarily  be  diagnosed  with  certainty  till 
the  characteristic  rash  appears.    Still,  even  before  the  advent  of  the 
rash,  he  may  give  a  shrewd  guess  as  to  the  nature  of  the  illness. 
Thus,  the  patient  may  have  been  in  the  company  of  an  infected 
person,  or  an  acute  contagious  disease  may  prevail.    Moreover,  even 
before  the  appearance  of  the  characteristic  rash,  the  symptoms  may 
suggest  one  or  other  of  the  acute  specific  diseases.    Thus,  sore-throat 
would  point  to  scarlet  fever;  severe  backache,  headache,  and  sore- 
throat  to  small-pox ;  coryza  with  cough  to  measles.    Severe  fever, 
ushered  in  by  a  severe  rigor,  with  severe  headache,  and  pain  in  the 
limbs,  would  suggest  typhus ;  whilst  dull  frontal  headache,  with 
diarrhcEa,  would  point  strongly  to  typhoid  fever.    The  mode  of  onset 
of  the  fever,  that  is  to  say,  the  more  or  less  rapidity  with  which  the 
temperature  mounts,   and  the  greater  or  less  elevation  which  it 
reaches,  also  assist  in  the  diagnosis  :  this  point  will  be  more  dwelt  on 
presently.    Having  then  in  many  cases  a  strong  suspicion  as  to  the 
nature  of  the  attack,  the -doctor  must  wait  for  the  rash  to  confirm  or  to 
correct  his  impression.    If  the  second  day  passes  without  the  occur- 
rence of  a  rash,  the  case,  in  all  probability,  is  not  one  of  scarlet  fever, 
for  the  rash  of  this  disease  appears  on  the  second  da}'',  being  very 
rarely  delayed  longer,  more  frequently,  indeed,  occurring  before  the 
second  day,  sometimes  even  within  twelve  hours.    If  the  third  day 
elapses  without  a  rash,  he  is  not  dealing  with  a  case  of  small-pox,  for 
this  rash  usually  appears  punctually  on  the  third  day.   In  measles,  it 
is  commonly  said  that  the  rash  appears  on  the  fourth  day;  but  in  many 
cases  this  statement  is  certainly  erroneous,  for  the  rash  often  ap^jears 
on  the  first  day  of  the  fever,  and  I  have  seen  it  even  precede  the 
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fever.  In  many  instances,  however,  tlioiigli  there  is  no  fever,  the 
patient  suffers  from  coryza  and  cough  for  three  or  four  days ;  but 
these  symptoms  may  not  occur  till  the  rash  appears  on  the  very  day 
that  the  temperature  rises.  This  being  so,  it  may  certainly  be  fairly 
taken  that  if  the  .  fourth  day  passes  without  a  rash,  the  case  is  not 
one  of  measles.  If  the  fifth  day  passes  without  a  rash,  the  case  is 
not  typhus,  for  typhus  rash  appears  punctually  on  this  day.  The 
foregoing  diseases  being  excluded,  there  remains  only  typhoid  fever, 
or  one  of  the  diseases  producing  chronic  fever,  and  the  chief  diagnostic 
difficulty  will  lie  between  typhoid  fever  and  acute  tuberculosis,  the 
other  diseases  causing  chronic  fever  being,  in  most  cases,  easily 
detected. 

As  the  eruption  of  typhoid  throughout  the  attack  may  be  either 
altogether  absent  or  be  manifested  only  by  a  very  few  spots,  which 
may  possibly  escape  detection,  we  must  in  some  cases  diagnose  this 
disease  irrespective  of  the  rash.^  The  rash,  when  present,  appears 
between  the  eighth  and  twelfth  days,  and  if  characteristic,  makes  the 
diagnosis  certain.  If  we  are  led  to  exclude  typhoid,  then,  as  I  have 
just  said,  we  have  probably  to  deal  with  a  disease  which  causes 
chronic  fever.  The  diagnosis  of  the  diseases  referable  to  this  head 
will  be  treated  of  when  we  speak  of  chronic  fevers. 

I  now  give  another  instance  of  the  diagnostic  value  of  temperature. 
A  patient  is  suddenly  seized  with  severe  pain  in  the  side  of  the  chest. 
The  pain,  shooting  or  stabbing  in  character,  is  intensified  on  coughing 
or  deep  breathing.  This  is  the  characteristic  pain  of  pleurisy  and  of 
pleurodynia — one  an  inflammatory  disease,  the  other  a  non- inflam- 
matory disease — which  is  it?  A  physical  examination,  it  may  be 
said,  will  at  once  discriminate  one  from  the  other.  Bnt  suppose  the 
doctor  has  been  summoned  at  the  very  onset  of  the  attack,  whilst  the 
signs  are  still  undeveloped  ?  No  doiibt  the  cough,  present  in  pleurisy, 
may  be  absent  in  pleurod3mia,  but  pleurodynia  may  occur  in  a  patient 
with  slight  catarrh  of  the  bronchial  tubes,  and  one  would  not  venture 
to  base  the  distinction  between  these  diseases  simply  on  the  presence 
or  absence  of  cough.  The  thermometer  alone  solves  the  difficulty.  If 
the  attack  is  pleurisy,  an  inflammatory  disease,  then  there  is  fever ; 
whereas  if  the  attack  is  pleurodynia,  a  non-inflammatory  disease, 
fever  is  absent. 

In  studying  the  temperature  curve  of  fever,  we  must  notice  the 
mode  of  its  rise,  its  character  whilst  at  its  height,  and  in  a  lesser 
degree,  as  of  less  importance,  its  decline  to  the  standard  of  health. 
The  character  of  the  rise  often  helps  us  to  form  an  opinion  of  the 
nature  of  the  illness.    In  most  febrile  diseases  the  temperature  rises 

*  In  the  effect  of  the  serum  or  of  the  blood  itself  of  a  typhoid  fever  case 
upon  the  movements  and  the  aggregation  of  the  bacilli  of  typhoid  fever  we 
now  seem  to  possess  another  means  of  diagnosis  of  great  value. 
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rapidly,  reaching  its  acme  in  twelve  to  twenty-four  hours.  This 
rapid  rise  occurs  in  the  fever  of  most  inflammations,  and  also  of  typhus, 
scarlet  fever,  measles,  erysipelas,  etc.  Where  the  rise  is  sudden  and 
rapid,  the  onset  of  the  symptoms  is  equally  sudden  and  accentuated, 
the  rise  being  generally  accompanied  by  chills  or  rigors :  in  typhus 
and  pneumonia,  by  a  single  severe  rigor.  This  sudden  and  rapid  rise, 
being  common  to  so  many  attacks,  is  of  little  diagnostic  use  beyond 
serving  to  exclude  those  diseases  in  which  the  invasion  is  more  gradual. 
In  respect  of  these  we  observe  that,  in  some  diseases,  the  temperature 
rises  more  gradually,  taking  three  or  more  days  before  it  attains  its 
maximum.  This  happens  in  most  cases  of  tuberculosis  and  in  almost 
all  cases  of  typhoid  fever,  and  sometimes  in  rheumatism  and  pleurisy — 
a  large  proportion  of  pleurisy  cases  is  probably  tubercular.  This 
gradual  rise  of  temperature  is  therefore  suggestive  of  the  invasion  of 
these  diseases,  and  if  there  is  no  joint  pain,  the  case  is  likely  to 
prove  either  typhoid  fever  or  tuberculosis,  diseases  which  often 
simulate  each  other  so  closely  at  the  commencement  as  to  baffle  the 
discrimination  of  the  most  experienced.  But  as,  unfortunately,  in 
diseases  with  slow  invasion  of  the  fever,  the  doctor  is  seldom  sum- 
moned till  the  temperature  has  become  well  developed,  he  has  not 
often  the  opportimity  for  ascertaining  how  it  has  comported  itself  at 
the  beginning  of  the  attack.  Hence,  at  this  stage,  the  temperature  is 
seldom  a  serviceable  guide,  and  the  mode  of  its  rise  must  be  estimated 
from  the  slow  or  quick  onset  of  the  symptoms. 

From  the  course  the  temperature  runs  during  the  time  the  fever  is 
at  its  height,  we  learn  much  more  than  from  the  mode  of  its  onset, 
but  that  which  we  now  learn  possesses  a  prognostic  rather  than  a 
diagnostic  value,  though  to  some  extent  diagnosis  also  is  aided.  At 
this  juncture  we  must  regard  the  height  of  the  thermometer,  the 
extent  of  the  daily  variations,  and  the  duration  of  the  fever.  The 
height  of  the  temperature  with  its  daily  variations  measures  the 
severity  of  the  attack.  The  greater  the  daily  variations  the  more 
favourable  the  case.  The  high  temperature,  as  we  have  seen,  imme- 
diately and  directly  depresses  all  the  functions,  and  further  indirectly 
lowers  them  by  producing  degeneration  of  all  the  tissues  ;  these  effects 
of  course  being  manifested  in  proportion  to  the  height  of  the  tempera- 
ture. Hence  they  are  far  more  marked  in  cases  where  the  temperature 
keeps  high  all  day,  than  in  cases  where,  during  many  hours,  the 
temperature  is  but  little  or  not  at  all  raised  above  the  limits  of  health. 
The  pyrexia  is  the  result  of  the  reaction  of  the  body  to  the  poison,  and 
whilst  it  is  certain  that,  coit.  par.,  a  continuous  temperature  must 
damage  the  tissues  more  than  a  remitting  or  intermitting  temperature, 
yet  the  significance  of  the  body  state,  which  in  the  one  case  responds 
to  the  poison  by  an  unbroken  temperature,  and  in  the  other  by  a 
pyrexia  with  great  oscillations,  is  less  certain  from  the  point  of 
view  of  prognosis.    A  temperature  of  105°  always  marks  a  severe 
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attack  of  any  disease,  especially  if.,  the  diurnal  variation  is  very  slight. 
A  temperature  above  105°  threatens  considerable  danger ;  and  from 
a  temperature  of  107°  patients,  unless  treated  by  cold  baths,  very 
seldom  recover.  A  temperature  of  110°  to  112°,  unless  it  yields  to 
the  application  of  cold,  is  very  quickly  fatal.  _ 

In  the  early  days  of  the  clinical  thermometer  it  was  taught  that  m 
some  diseases,  as.  in  typhoid,  the  temperature  always  reached  a  char- 
acteristic height,  so  that  in  a  given  case,  if  by  the  fourth  day  the 
temperature  failed  to  reach  103-5°  Fah.,  the  case  was  said  to  be.  not 
one  of  typhoid  fever.  This  absolute  rule  a  more  extended  experience 
has  shown  to  be  erroneous.  Typhoid  and  other  fevers  may  run  their 
course  with  the  temperature  at  almost  any  level  above  the  normal 
standard.  Some  writers,  indeed,  go  so  far  as  to  maintain  that 
typhoid  fever  may  exist  without  any  abnormal  temperature,  and  if 
typhoid,  say  they,  why  not  other  "fevers"?  Still  it  must  be 
admitted  that  the  temperature  is  a  serviceable  guide  in  the  dis- 
crimination of  diseases.  For  example,  in  the  majority  of  cases  of 
typhus,  typhoid,  measles,  scarlet  fever  and  acute  inflammation,  the 
temperature  reaches  103°,  and  certainly  if  the  temperature  never 
exceeds  101°,  then,  probably,  the  case  is  neither  typhoid,  typhus, 
scarlet  fever,  measles,  nor  any  important  acute  inflammation.  Some- 
times the  thermometer  greatly  assists  us  in  distinguishing  measles 
and  scarlet  fever  from  German  measles  (Eotheln).  Thus,  in  German 
measles,  the  patient  often  complains  of  sore  throat,  and  sometimes 
its  rash  is  so  like  the  rash  of  scarlet  fever,  and  sometimes  so  like 
the  rash  of  measles,  that  judging  simply  by  the  aspect,  it  is  difficult 
or  impossible  to  distinguish  them.  In  this  dilemma  the  temperature, 
though  not  an  absolute  proof,  affords  strong  presumptive  evidence ; 
thus  in  German  measles  the  temperature  in  general  is  scarcely  or 
very  slightly  raised,  e.g.,  not  above  100°  . or  101°,  whilst  in  measles 
and  in  scarlet  fever,  in  the  great  majority  of  cases,  the  temperature 
runs  at  a  higher  level  than  this. 

The  course  of  the  temperature  when  at  its  height  indicates,  as  I 
have  said,  not  only  the  severity  of  the  attack,  but,  helps  us  like- 
wise to  determine  its  duration.  If  the  temperature  is  high,  and  the 
daily  variations  are  slight  or  non-existent,  a  severe  attack  is  indicated, 
which  is  sure  to  persist  longer  than  a  case  with  considerable  daily 
falls  in  the  temperature.  The  information  thus  obtained  is  especially 
instructive  in  typhoid  fever,  for  if  during  the  second  week  there  are 
great  daily  variations,  we  have  reason  to  hope  that  the  disease  may 
terminate,  possibly  on  the  fifteenth,  though  more  probably  on  the 
twentieth  day ;  but  if  during  the  second  week  the  daily  variations  are 
but  slight,  then  the  fever  will  probably  last  twenty-five  or  thirty  days. 

When  the  temperature  has  for  some  time  remained  persistently 
high,  the  occurrence  of  morning  falls  shows  the  beginning  of  the 
decline  of  the  disease. 
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The  duration  of  the  fever  helps  us  to  detect  the  nature  of  the 
disease  ;  and,  indeed,  in  obscure  cases,  it  often  greatly  aids  the  diagnosis. 
In  most  acute  inflammations,  in  scarlet  fever,  and  in  measles,  the  fever 
usually  passes  away  between  the  fifth  and  tenth  days ;  in  typhus 
it  ends  on.  the  fourteenth  or  fifteenth  day.  If  the  fever  persists 
beyond  this  time,  it  is  fair  to  conclude  that  we  have  not  to  deal  with 
one  of  these  diseases ;  but  as,  in  the  majority  of  instances,  the  above 
are  easily  diagnosed  early  in  their  course,  it  is  evident  that  in  such 
cases  the  duration  of  the  fever  is  of  little  practical  use.  On  the  other 
hand,  by  enabling  us  to  discriminate  between  typhoid  and  tuberculosis 
and  between  the  other  diseases  causing  chronic  fever,  the  duration  of 
the  pyrexia  does  give  us  very  trustworthy  and  important  evidence. 

In  some  cases  of  typhoid  fever,  the  symptoms  are  not  sufficiently 
marked  to  enable  the  doctor  to  decide  whether  the  case  is  one  of  typhoid 
fever,  general  tuberculosis,  or  phthisis.  If  the  fever  goes  on  beyond 
thirty  days  then,  probably,  the  patient  suffers  from  consumption,  and 
each  additional  day  of  fever  strengthens  this  conclusion.  In  most 
cases  of  phthisis,  before  the  thirtieth  day,  the  lungs  or  other  organs 
will,  it  is  true,  generally  manifest  the  nature  of  the  illness ;  but 
exceptionally,  though  not  infrequently,  the  fever  of  consumption  will 
persist  thirty  days  or  more  without  any  characteristic  local  manifesta- 
tion. When  I  come  to  speak  of  chronic  fever,  I  shall  point  out  with 
more  particularity  that  sometimes  the  thermometer  will  enable  us  to 
detect  consumption  earlier  than  the  combined  aid  of  symptoms  and 
physical  signs. 

Any  sudden  and  considerable  temperature  variation  generally  fore- 
bodes some  complication  ;  a  sudden  and  considerable  rise  always  does 
so. .  A  sudden  and  considerable  fall  may,  of  course,  indicate  the 
natural  termination  of  the  attack,  for,  in  many  diseases,  the  tempera- 
ture falls  very  rapidly  then.  In  pneumonia  this  is  notably  the  case, 
and  it  is  not  uncommon  for  the  temperature  in  twelve  hours  to  sub- 
side from  105°  to  the  normal  standard.  A  sudden  and  considerable 
fall,  if  not  due  to  the  natural  termination  of  the  illness,  means 
sudden  collapse.  It  is  oftenest  met  with  in  typhoid  fever,  and  it 
may  mean  hsemorrhage  into  the  bowels,  or  perforation  of  the  intestine. 
It  must,  however,  be  recollected  that  during  each  week  in  typhoid 
fever  a  great  morning  fall  is  liable  to  occur.  A  fall,  indeed,  equal 
to  that  due  to  hsemorrhage  or  perforation,  may  occur  at  any  time, 
but  the  fall  with  these  accidents  is  more  persistent,  and  is  always 
accompanied  by  the  symptoms  of  collapse.  A  sudden  great  fall  with 
collapse,  and  without  tenderness  of  the  abdomen,  is  always  very 
ominous  of  haemorrhage  into  the  bowel.  This  hsemorrhage,  though 
considerable,  may  yet  be  retained  for  some  hours  in  the  intestines. 

A  sudden  and  marked  rise  in  the  course  of  a  disease  foretells  the 
onset  of  some  inflammatory  complication.  On  the  other  hand,  it  is 
important  to  bear  in  mind  that  such  complication,  interposed  in  the 
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course  of  a  febrile  disease,  may  not  heighten  the  existing  temperature ; 
hence  the  fact  of  the  temperature  running  the  ordinary  course  per- 
taining to  the  original  attack,  does  not  preclude  the  necessity  for 
close  watching,  lest  an  inflammatory  complication  should  supervene. 
Thus,  an  attack  of  pneumonia  or  of  pleurisy  may  leave  the  temperature 
of  pre-existing  fever  unaffected.  Again,  it  is  important  to  recollect 
that,  as  a  rule,  the  onset  of  pericarditis  in  acute  rheumatism  does  not 
increase  the  fever.  This  is  hardly  to  be  wondered  at,  seeing  that 
when  a  fresh  joint  becomes  implicated,  the  temperature  does  not 
alter,  and  that  inflammation  of  the  pericardium  may  be  regarded  as 
analogous  to  inflammation  of  a  joint. 
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In  some  diseases  fever  may  persist  for  weeks  or  months,  and  by  its 
very  duration  help  the  diagnosis.  It  is  true  that  in  most  cases,  whilst 
the  fever  has  lasted  only  a  short  time,  perhaps  only  a  few  days,  other 
symptoms  reveal  the  nature  of  the  disease  ;  but  not  infrequently  the 
nature  of  the  malady  remains  for  a  long  time  obscure,  and  in  such 
cases  the  persistence  of  the  fever  is  an  important  help  to  the 
diagnosis. 

Between  acute  and  chronic  fever  there  is  no  sharp  line  of  demarca- 
tion. Certain  acute  diseases,  for  instance,  typhoid  fever  and  pleurisy, 
may  each  persist  for  more  than  thirty  days ;  on  the  other  hand, 
febrile  affections,  such  as  deep-seated  abscesses  and  consumption, 
which  often  continue  several  weeks  or  months,  or  even  longer,  may 
run  a  short  course  of  only  a  fortnight  or  three  weeks. 

Since  most  acute  illnesses,  even  typhoid  fever  and  pleurisy,  which 
persist  longer  than  others,  come  to  an  end  in  the  great  majority  of 
cases  before  the  thirtieth  day,  we  may  take  that  as  the  limit  of  acute 
fever. 

Chronic  fever  occurs  in  phthisis,  abscess,  syphilis,  ague,  rheu- 
matism, in  most  cases  of  leucocythsemia,  lymphadenosis,  pernicious 
ansemia,  and  chronic  pyaemia,  including  malignant  endocarditis. 

As  in  acute  diseases,  so  in  acute  and  subacute  phthisis,  the  tempe- 
rature is  a  fairly  accurate  measure  of  the  activity  of  the  disease.  In 
other  words,  there  occurs  a  daily  elevation  of  the  temperature  of  the 
body  in  most  of  the  cases  in  which  a  formation  of  tubercle  is  taking 
place  in  any  one  of  the  organs.  This  elevation  is  proportional  to,  and 
therefore  an  index  of,  the  activity  of  the  disease,  the  fluctuations  of 
temperature  indicating  corresponding  fluctuations  in  the  rate  of  this 
activity. 

As  an  exception,  however,  to  the  above  general  rule,  I  must  mention 
that,  in  tubercular  meningitis  it  is  by  no  means  uncommon,  though 


32 


CHRONIC  FEVER 


certainly  it  is  not  the  rule,  for  the  temperature  to  remain  normal 
throughout  the  course  of  the  attack,  or  at  all  events  during  the 
greater  part  of  its  later  stages.  In  some  cases,  for  a  shojrt  period, 
the  temperature  is  slightly  elevated,  and  then  becomes  natural,  or 
^alls  even  below  the  normal  point.  But  even  in  this  disease,  in  by 
far  the  greater  number  of  instances  the  temperature  is  elevated, 
and  sometimes,  indeed,  mounts  up  to  105°  to  108°  Fah.  In  peritoneal 
tubercle  the  temperature  may  be  subnormal  throughout  (Osier). 

It  has  been  asserted  that,  during  acute  tuberculosis  of  the  lungs, 
the  temperature,  in  rare  instances,  may  remain  normal.  With  regard 
to  this  statement,  I  believe  that  in  such  cases  the  deposit  of  tubercle 
will  have  gone  on  by  very  slight  and  scarcely  appreciable  increments, 
or  have  become  obsolescent  at  the  time  the  temperature  was  first 
taken,  so  that  the  fever  stage  has  been  overlooked.  It  must  be 
admitted,  however,  that  in  some  very  chronic  cases  of  phthisis  the 
disease  advances  too  slowly,  and  the  deposit,  at  any  one  time,  is 
too  slight  to  be  adequate  to  elevate  the  temperature,  except  to  a 
very  small  extent.  Thus,  we  meet  with  cases  in  which,  for  some 
time  before  death,  the  temperature  has  been  persistently  normal, 
yet  the  post-mortem  examination  reveals  much  fibroid  degeneration 
from  old-standing  tubercle  or  catarrhal  pneumonia,  and,  adjacent  to 
the  fibroid  portions,  in  the  otherwise  healthy  lung  tissue,  we  see  a 
few  recent  miliary  tubercles,  easily  counted,  or  a  few  small  patches 
of  recent  tubercular  pneumonia.  In  such  cases  we  may  take  it  that 
the  disease  has  advanced  so  slowly  that  the  temperature  has  been 
scarcely  raised — in  other  words,  that  the  amount  of  morbid  action 
has  been  insufficient  to  raise  the  temperature  appreciably.  Hence, 
where  there  is  no  elevation  of  the  temperature,  we  may  conclude 
that  the  progress  of  the  disease  is  almost  insignificant ;  the  patient, 
however,  is  exposed  to  the  lurking  danger  that,  from  some  slight 
cause,  this  comparatively  harmless  condition  may  be  aggravated 
into  a  severe  and  dangerous  attack. 

Many  cases  of  phthisis  set  down  as  afebrile  can,  I  think,  be 
explained  in  .  another  way : — In  this  affection,  as  in  other  causes 
of  chronic  fever  where  the  disease  goes  on  but  slowly,  it  must  be 
borne  in  mind  that  the  pyrexia  may  last  only  a  few  hours  in  the 
day — sometimes  not  more  than  three  or  four,  sometimes  only  in  the 
middle  of  the  day — so  that  a  morning  and  evening  observation  may 
miss  the  fever,  and  may  lead  to  the  erroneous  conclusion  that  the 
patient  is  fevex'-free. 

Another  source  of  error  arises  from  the  mode  of  taking  the  tempe- 
rature. Phthisical  patients  are  often  very  thin,  and  the  bulb  of  the 
thermometer,  when  placed  in  the  axilla,  instead  of  being  embraced  all 
round  by  the  tissues,  lies  half  exposed  in  a  hollow  cavity,  and  never 
acquires  the  temperature  of  the  body.  This  source  of  error  is  often 
coupled  with  another  :  e.g.  the  patient  is  perhaps  dressed,  or  has  had 
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his  arms  out  of  bed,  and  his  axilla  has  become  cooled ;  under  these 
circumstances  it  would  take  half  an  hour  or  an  hour  before  the  skin 
of  the  exposed  parts  would  recover  its  lost  heat  so  as  to  mark  the 
internal  temperature  of  the  body.  Over  and.  over  again,  m  hospital 
practice,  have  I  been  told  that  the  temperature  was  normal,  or  even 
below  normal,  but  on  taking  the  temperature  under  the  tongue,  or 
in  the  rectum,  have  found  the  patient  to  be  suffering  from  several 
degrees  of  fever. 

In  some  cases,  it  must  be  admitted,  there  appears  to  be  a  dispro- 
portion between  the  progress  of  the  disease  and  the  temperature. 
This  disproportion  occurs,  I  believe,  only  in  cases  of  long  standing, 
and  when  the  disease  has  lasted  a  considerable  time ;  perhaps  m  such 
cases  the  same  dose  of  poison  produces  less  elevation  of  temperature 
now  than  at  first,  the  patient  having  become  accustomed  to  the 
disease,  and  thus,  as  in  the  case  of  medicines,  there  is  produced  less 
constitutional  effect.  As  the  result  of  my  experience,  I  am  inclined 
to  think  that  the  same  amount  of  disease  in  middle-aged  and  m 
elderly  people  produces  less  fever  than  in  the  young,  and  that  less 
fever  is  produced  towards  the  end  of  the  disease,  when  the  patient's 
powers  are  greatly  depressed. 

The  temperature  is  a  more  accurate  indication  of  the  activity  of 
tuberculosis,  or  of  catarrhal  pneumonia,  than  either  the  physical  signs 
or  the  other  symptoms.    Thus,  only  a  considerable  increase  in  the 
amount  of  disease  can  be  detected  by  physical  signs,  and  in  dis- 
seminated tuberculosis,  where  the  granulations  are  pretty  equally 
scattered  throughout  the  lungs,  and,  indeed,  often  through  most  of  the 
organs  of  the  body,  there  may  be  an  entire  absence  of  physical  signs. 
Hence,  it  is  apparent  that  the  physical  signs,  even  in  very  acute 
cases,  only  give  us  evidence  of  the  presence  of  disease  after  the  lapse 
of  a  considerable  interval ;  whilst  it  has  been  shown  that  in  almost 
all  cases  there  is  an  elevation  of  temperature  during  the  formation 
of  tubercle,  and  that,  this  elevation  being  proportionate  to  the 
activity  of  the  disease,  the  thermometer  will  unerringly,  at  any  time, 
point  out  the  existence  and  the  amount  of  disease,  except,  indeed, 
in  those  very  chronic  cases  Avhere  the  amount  of  tuberculization  or  of 
catarrhal  pneumonia  is  slight  and  almost  insignificant.    When  it  is 
thus  borne  in  mind  that  only  considerable  deposits  in  the  lungs  can 
be  detected  by  physical  signs,  while  a  small  deposit  will  raise  the 
temperature,  even' considerably,  and  for  some  time,  it  becomes  evident 
that  the  thermometer  gives  a  far  better  estimate  of  the  amou.nt  of 
mischief  than  do  the  physical  signs.    Moreover,  after  the  cessation  of 
tuberculosis  or  of  catarrhal  pneumonia,  consolidation  from  the  fibroid 
changes  remains,  and  from  the  mere  physical  signs  it  may  be  impos- 
sible to  recognise  the  condition  of  such  a  lung,  and  to  tell  whether 
disease  is  progressing  or  not :  the  temperature,  however,  will  answer 
the  question  for  us.    If  the  temperature  is  natural  at  all  periods  of 
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the  day,  we  may  safely  conclude,  after  a  few  days'  observation,  that 
active  disease  has  very  nearly  or  entirely  ceased. 

It  must  be  recollected  that  the  fever  is  a  measure  of  the  increase 
of  the  tuberculization,  not  of  the  damage  already  done.  The 
disease  may  cease  to  extend  and  the  temperature  become  normal ; 
but  the  extensive  consolidation  of  the  lung  which  has  taken  place, 
may  begin,  and  continue  to  soften  and  lead  to  cavities.  Hence, 
because  the  fever  ceases,  and  the  formation  of  fresh  tubercle  or  of 
catarrhal  pneumonia  ceases,  we  must  not  conclude  that  the  patient  is 
free  from  danger,  for  the  softening  and  suppuration  may  lead  to 
a  fatal  exhaustion. 

Observation  of  the  temperature  often  saves  us  from  error,  and 
enables  us  to  form  a  correct  judgment  of  the  true  state  of  the  case. 
Thus  a  patient  with  only  a  moderate  amount  of  fever,  say  102°  to  103°, 
lasting  only  a  part  of  the  day,  has  been  losing  weight  and  growing 
weaker :  on  going  to  the  country,  the  appetite  and  assimilative  powers 
increase,  the  patient  grows  much  heavier  and  stronger,  and  regains 
much  of  the  lost  colour ;  on  an  examination  of  the  chest,  we  detect 
no  increase  in  the  physical  signs,  but  during  the  whole  time  the 
temperature  has  risen  to  its  accustomed  height,  102°  to  103°,  showing 
that  the  disease  still  progresses.  The  explanation  of  such  a  case  is 
that  the  improved  appetite  has  more  than  obviated  the  waste  from 
the  fever  :  in  other  words,  that  nutrition  is  in  excess  of  waste. 

On  the  other  hand,  we  must  be  careful  not  to  pay  too  much  heed 
to  the  temperature,  or  to  build  our  prognosis  entirely  on  it.  For  it 
often  happens  that  there  is  a  marked  disproportion  between  the 
general  symptoms  and  the  degree  of  tuberculization.  A  patient,  e.g., 
with  very  slow  progressive  phthisis  and  moderate  fever,  associated 
with  very  slight  physical  signs  which  develop  slowly,  has  a  flagging 
appetite,  and  quickly  wastes  ;  or  sometimes  a  good  appetite,  but  as- 
similation is  at  fault,  and  so,  in  spite  of  plenty  of  nourishment,  he 
or  she  grows  progressively  thinner  and  thinner.  We  must,  therefore, 
regard  not  only  the  temperature  as  a  measure  of  the  progress  of  the 
tuberculization,  but,  from  the  point  of  view  of  prognosis  generally, 
must  likewise  take  into  consideration  the  patient's  weight  and 
appetite,  the  occurrence  of  complications,  such  as  diarrhoea  from 
ulceration  of  the  intestines,  the  presence  of  albumen  in  the  urine  due 
to  fatty  kidney,  or  to  albuminoid  degeneration,  or  the  evidence  of 
implication  of  the  liver,  spleen,  and  kidneys  in  the  same  albuminoid 
degeneration. 

JTibroid  phthisis  remains  now  to  be  considered.  Tubercle,  behaving 
as  an  irritant,  induces  increase  of  the  connective  tissue  with  forma- 
tion of  fibroid  bands,  which  cause  the  lung  to  become  tough  and 
fibrous.  This  condition  of  lung  often  co-exists  with  progressive 
formation  of  tubercle.  When  the  further  progress  of  the  latter  is 
stayed,  this  fibroid  condition  is  left.    This  is  the  most  common  mode 
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of  production  of  the  fibroid  lung,  but  it  may  originate  in  a  different 
way.  The  temperature  in  fibroid  phthisis  varies.  In  some  cases  it  is 
quite  natural,  or  if  the  health  is  much  depressed,  it  is  even  below 
normal.  In  those  cases  which  go  on  to  cure  it  is  natural.  The  walls 
of  the  cavities  become  dry,  expectoration  ceases,  the  cavities  slowly 
contract,  and  the  patient  recovers  health  and  strength,  but  the 
induration,  very  obvious  on  a  physical  examination,  still  remains. 
Now  in  a  case  like  this,  the  temperature  often  becomes  of  the  greatest 
importance ;  thus  a  patient  presents  himself  with  a  history  of  a 
previous  attack  of  phthisis,  we  find  marked  evidences  of  consolida- 
tion of  the  apices  of  the  lungs,  but  the  patient's  health  is  good,  his 
appetite  and  digestion  vigorous.  Are  these  physical  signs  simply  due 
to  his  previous  illness,  or  is  phthisis  progressing  ?  If  his  tempera- 
ture remains  for  several  days  quite  normal,  we  may  conclude  either 
that  there  is  no  progressive  tuberculization,  or  that  it  is  very  small 
in  amount ;  as  we  shall  shortly  see,  there  may  probably  be  a  slight 
amoiint  of  catarrhal  pneumonia,  without  rise  of  temperature. 

In  another  case  of  fibroid  phthisis,  even  after  the  formation  of 
tubercle  has  ceased,  we  may  have  a  slight  daily  rise  in  the  tempera- 
ture,  e.g.  to  100°  or  even  101°,  due  to  suppuration  in  the  cavities. 
Suppuration  can,  of  course,  raise  the  temperature  under  these  circum-  ' 
stances,  as  it  can  in  the  case  of  an  open  discharging  psoas  abscess,  or 
other  discharging  abscess. 

The  persistence  of  a  slight  amount  of  fever  does  not,  therefore, 
conclusively  prove  the  continuance  of  tuberculization.  Nor,  on  the 
other  hand,  I  think,  can  we  possibly  say  that  whilst  the  temperature 
is  normal  the  tuberculization  may  not  be  in  a  very  slow  degree 
extending.  Clinical  experience  shows  us  that  a  very  small  formation 
of  tubercle  or  of  catarrhal  pneumonia  may  occur  without  a  rise  of 
temperature. 

We  very  often  meet  with  mixed  cases,  where,  for  instance,  the 
upper  part  of  the  lung  has  become  fibroid,  whilst  active  disease  goes 
on  in  the  lower  part.  In  cases  like  this  the  temperature  is  raised  in 
proportion  to  the  activity  of  the  acute  disease.  If  the  disease  pro- 
gresses slowly,  and  raises  the  temperature  to  not  more  than  100°  or 
101°  Fah.,  it  is  difficult  to  determine  whether  the  fever  indicates 
an  extension  of  tuberculization,  or  of  catarrhal  pneumonia,  or  is  due 
simply  to  suppuration  in  the  cavities. 

As  in  acutej  so  in  chronic  phthisis,  with  fibroid  hing,  we  must  be 
careful  not  to  pay  sole  regard  to  the  temperature.  Thus,  for  instance, 
the  formation  of  tubercle  may  have  ceased,  and  the  temperature  have 
become  normal,  but  before  this  has  come  to  pass  the  health  may 
have  become  damaged  beyond  recovery,  e.g.  the  kidneys  may  have 
become  seriously  implicated,  or  the  alimentary  tract,  and  through 
lack  of  appetite  and  digestive  power  the  patient  may  waste  away 
and  die  ;  or,  again,  the  uncertain  weather,  incidental  to  this  country, 
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may  irritate  the  cavities  and  keep  up  a  continuous  suppuration,  which 
exhausts  the  strength,  and  by  producing  further  a  widespread  a^lbu- 
minoid  degeneration  destroys  the  patient. 

Therefore,  in  a  case  of  fever-free  phthisis,  we  must  take  into  con- 
sideration the  general  condition  as  well  as  the  temperature.  When 
appetite,  digestion,  and  assimilation  are  good,  then  the  patient 
quickly  regains  strength  and  health.  Accordingly,  in  forming  an 
opinion  of  a  case,  we  must  regard  the  temperature,  the  appetite,  and 
the  weight. 

The  temperature  in  phthisis  affbi'ds  us  still  further  guidance,  as 
in  the  following  instance  : — A  patient  throws  up  a  large  quantity  of 
blood  from  the  lungs,  and  the  grave  questions  arise — Is  the  haemor- 
rhage due  to  the  congestion  which  accompanies  acute  phthisis?  or 
is  it  independent  of  phthisis  ?  If  the  temperature  is  normal,  we  may 
at  once  exclude  acute  phthisis,  i.e.  acute  tuberculous  infiltration ; 
and  if  the  temperature  remains  normal,  we  may  conclude  that  the 
hsemoptysis  has  not  excited  catarrhal  pneumonia.  Again,  a  patient 
having  recovered  from  a  previous  attack  of  phthisis,  which  has  left 
well-marked  phj^sical  signs,  spits  a  little  blood.  Does  this  show  that 
he  is  again  the  subject  of  progressive  phthisis,  or  is  the  bleeding  due 
•  to  ulceration  of  the  walls  of  an  old  cavity  ?  Here  the  temperature, 
if  normal,  and  continuing  normal,  enables  us  to  conclude  that  the 
hsemoptysis  does  not  depend  on  another  attack  of  tuberculization. 

The  thermometer,  in  many  cases,  is  of  still  more  signal  service  in 
giving  early  and  significant  warning.  By  its  aid  we  can  often 
diagnose  phthisis  before  we  can  detect  any  physical  signs,  and  this 
at  a  period  when  symptoms  themselves  are  insufl&cient  to  justify  a 
grave  diagnosis.  A  patient  suffers,  for  example,  from  chronic  fever  : 
what  is  the  cause  of  it  ?  So  far  as  we  know  at  present,  chronic  fever 
occurs  only  in  tuberculosis,  catarrhal  pneumonia,  large  abscesses, 
rheumatism,  ague,  occasionally  in  syphilis,  in  some  cases  of  leucocy- 
thsemia,  in  lymphadenoma,  and  in  pernicious  anasmia  and  chronic 
pysemia,  including  ulcerative  endocarditis.  The  diagnosis  of  ague 
and  of  rheumatism  is  rarely  difficult,  the  characteristic  symptoms  in 
most  cases  rendering  their  identification  quite  easy.  Large  superficial 
abscesses  present  no  difficulty,  but  it  may  not  be  so  easy  to  detect 
deep-seated  abscesses  ;  and  in  some  cases  the  diagnosis  is,  for  a  con- 
siderable time,  impossible.  As  a  rule,  however,  they  give  more  or  less 
pain,  often  to  a  considerable  degree  in  the  immediate  neighbourhood 
of  the  abscess  or,  in  some  cases,  the  pain  may  be  felt  over  the  spine ; 
moreover,  a  tumour  is  generally  detectable  when  the  fever,  if  at  all 
high,  has  lasted  a  few  weeks.  Local  symptoms,  too,  such  as  pain  on 
movement,  stiffness,  lameness,  etc.,  will,  in  most  cases,  point  out  the 
nature  of  the  disease.  Sometimes,  however,  deep-seated  abdominal 
abscesses  run  a  much  more  chronic  course,  the  temperature  then 
assuming  the  character  so  common  in  fibroid  lung;   thus  the 


CHRONIC  FEVER 


37 


temperature  will   rise  to  101°   or  perhaps  to   102°,  and  daily  it 
will  reach  this  height  for  a  few  days,  then  again  it  may  become 
natural  for  a  variable  time,  till  some  cause,  e.g.  over-exercise,  once 
more  excites  the  fever,  and  the  temperature  again  stands  high  for  a 
week,  a  fortnight,  or  longer.    It  is  often  very  difficult  to  determine 
the  nature  of  such  disease,  so  as  to  exclude  phthisis.    True,  there 
are  no  pulmonary  physical  signs,  but  these  may  be  absent  in  phthisis, 
while  at  the  same  time  the  local  symptoms  may  be  too  few  to  justify 
the  diagnosis  of  abscess.    Having  but  a  limited  experience  of  deep- 
seated  "subacute  abdominal  abscesses,  I  would  wish  the  following 
remarks  to  be  accepted  with  caution.    In  general  there  is  pain  in  the 
abdomen,  not  constant,  but  brought  on  by  slight  walking ;  sometimes 
there  are  marked  dyspeptic  symptoms,  amongst  which  flatulence 
predominates.    A  slight  daily  rise  of  temperature  continued  for  a 
considerable  time,  or  running  the  irregular  course  just  described,  if 
accompanied  by  deep  pain  and  tenderness  in  the  abdomen,  the  lungs 
being  free  from  evidences  of  disease,  will,  I  am  inclined  to  believe, 
justify  the  suspicion  of  a  deep-seated  subacute  abscess.    These  rules 
at  all  events  have  enabled  me  to  diagnose  doubtful  abscesses,  when, 
unaided  by  the  thermometer,  their  detection  seemed  impossible.  I 
lean  to  the  belief  that,  with  these  abdominal  abscesses,  the  fever-free 
periods,  not  infrequently,  persist  longer  than  in  subacute  phthisis; 
moreover,  the  rise  when  it  does  occur  can  sometimes  be  traced  dis- 
tinctly and  repeatedly  to  exercise,  a  recurrence  of  fever,  accompanied 
by  an  increase  in  the  other  symptoms,  occurring  after  each  undue 
exertion.    When  an  abdominal  tumour  is  detectable  by  the  hand,  or 
when  there  are  evidences  of  diseased  spine,  then,  of  course,  the 
diagnosis  is  far  more  easy. 

Again,  a  large  discharging  sore,  or  a  discharging  psoas,  or  iliac 
abscess  will  frequently  produce  a  course  of  fever  like  that  described 
under  subacute  and  chronic  phthisis.  In  some  cases  there  may  be  a 
slight  daily  elevation  lasting  for  months,  in  other  cases  the  abnormal 
temperature  may  continue  for  a  few  days  only,  or  last  one  or  two 
weeks,  and  then  for  a  short  time  fall  again,  and  this  alternation  may 
be  repeated  for  a  considerable  time.  Here  the  diagnosis  is  easy,  for 
there  is  the  discharging  sore,  and  the  absence  of  pectoral  physical 
signs  or  symptoms. 

In  cases  of  constitutional  syphilis  with  chronic  fever  the  diagnosis, 
in  many  cases,  is  more  difficult,  and,  unfortunately,  but  little  concern- 
ing this  subject  is  known  at  present.  The  temperature  may  be  high, 
rising  to  103°  and  104°  Eah.  daily,  and  the  morning  remissions 
usually  great,  the  temperature  often  falling  to  98°.  In  these  respects 
syphilitic  fever  corresponds  to  moderately  severe  cases  of  phthisical 
fever,  but  distinct  and  easily  recognisable  constitutional  symptoms 
generally  set  in  concurrently  with  the  fever.  The  disease  may 
assume  the  rheumatic  form,  and  the  diagnostic  difficulty  may  lie. 
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not  between  phthisis  and  syphilis,  but  between  simple  acute  rheuma- 
tism and  syphilis.  In  some  cases  the  diagnosis  has  seemed  impossible 
until,  on  the  administration  of  iodide  of  potassium,  the  temperature 
has  at  once  become  normal,  or  has  declined  gradually,  reaching  the 
temperature  of  health  in  one  or  two  weeks.  Very  large  doses  may  be 
required. 

In  syphilitic  affection  of  the  lung,  the  diagnosis  may  be  impossible, 
though  other  manifestations  of  syphilis  may  suggest  the  correct 
diagnosis,  which  subsequently  becomes  confirmed  on  the  rapid  im- 
provement produced  by  large  doses  of  potassium  iodide. 

Assuming  the  exclusion  of  the  foregoing  causes  of  fever,  the  ques- 
tion arises— How  long  must  the  elevation  of  temperature  persist 
before  we  can  with  probability  suspect  phthisis,  in  cases  which  are 
free  from  physical  signs  or  characteristic  symptoms,  as,  for  instance, 
htemoptysis  ?  From  ten  to  twenty  days,  I  think  ;  each  day  facilitat- 
ing and  strengthening  the  diagnosis.  In  the  first  few  days  the 
diagnosis  is  well-nigh  impossible,  but  each  successive  day  serves  to 
exclude  sources  of  error.  Thus,  on  the  second  day,  if  the  rise  is  due  to 
scarlet  fever,  its  characteristic  rash  ought  to  appear ;  if  due  to  small- 
pox, the  rash  should  appear  on  the  third  day ;  if  to  measles,  about 
the  fourth;  and  in  typhus,  on  the  fifth  day.  Before  this  time,  if 
the  rise  is  due  to  acute  inflammation  of  the  brain,  lungs,  kidneys,  etc., 
characteristic  symptoms  and  physical  signs  will  have  set  in.  In  most 
cases  of  typhoid  fever  the  rose  spots  will  appear  between  the  eighth 
and  tenth  day ;  and  at  this  stage  we  may  exclude  most  cases  of  simple 
inflammation,  which  usually  decline  before  the  tenth  day,  the  fever 
then  ceasing.  Thus,  on  the  tenth  day,  or  thereabouts,  assuming,  as 
we  have  said,  the  exclusion  of  the  other  causes  of  chi'onic  fever,  the 
diagnosis  will  lie  between  tuberculosis  and  typhoid  fever.  In  the 
early  stages  the  discrimination  of  one  from  the  other  is  difficult,  and 
may  indeed  be  impossible.  Each  begins  gradually,  and  is  not  usually 
ushered  in  by  chills,  convulsions,  or  rigors,  nor  have  we  ordinarily,  to 
assist  our  judgment,  such  distinctive  symptoms  as  the  back  and  head- 
ache of  small-pox,  the  sore-throat  of  scarlet  fever,  the  coryza  and  cough 
of  measles,  which  symptoms  precede  the  advent  of  the  characteristic 
rashes.  It  is  true  that  in  the  beginning  of  many  cases  of  typhoid 
fever,  there  is  diarrhoea  and  headache  before  the  appearance  of  the 
rash ;  but  though  these  symptoms  point  strongly  to  typhoid  fever, 
yet  they  may  be  present  at  the  commencement  of  acute  tuberculosis, 
and,  moreover,  diarrhoea  and  even  headache  are  often  absent  in  typhoid 
fever.  By  the  tenth  or  the  fifteenth  day  the  diagnosis  in  most 
cases  becomes  easy,  still  it  must  be  admitted  that  now  and  then 
we  encounter  perplexing  cases  of  typhoid  fever,  which  for  a  much 
longer  time  render  the  diagnosis  between  it  and  tuberculosis  or 
catarrhal  pneumonia  doubtful.  The  thirtieth  day  once  passed,  should 
the  disease  have  remained  so  long  undetermined,  it  is  in  all  proba- 
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bility  not  typhoid  fever,  for  this  usually  ceases  either  before  or  at 
this  time    Yet  it  is  well  known  that  typhoid  fever  occasionally  lasts 
six  weeks,  or  longer.     In  children,  the  diagnosis  between  typhoid 
fever  and  acute  miliary  tuberculosis  is  often  extremely  difficult,  the 
symptoms  of  typhoid  being  in  some  cases  so  ill-defined  that  many 
.rood  observers  refuse  to  consider  them  as  denoting  typhoid  fever,  and 
call  such  cases  simple  continued  fever  of  children.     Some  of  these 
cases  are  possibly  cases  of  acute  tuberculosis,  the  deposit  ceasing 
and  the  tubercles  becoming  obsolescent  and  harmless.    Of  course  the 
diagnosis  is  difficult  then  only  when,  in  acute  miliary  tuberculosis 
and"  catarrhal  pneumonia,  there  are  neither  physical  signs  nor  cha- 
racteristic symptoms.    The  recent  serum  test  for  typhoid  promises 
to  give  us  most  valuable  aid  in  the  differentiation  of  typhoid  from 
tubercle. 

After  typhoid  fever,  a  period  of  fever  may  set  in  lasting  six 
weeks  or  two  months,  the  temperature  becoming  almost  natural,  then 
daily  rising  higher  and  higher  to  101°,  102°,  even  103°,  and  after 
about  four  or  five  days  again  gradually  falling,  this  course  being 
often  repeated.  Occurring  after  typhoid  fever,  such  a  temperature 
does  not  show  lung  disease.  This  condition  co-exists  with  a  clean 
tongue,  increase  of  appetite  and  weight,  and  a  steady  amendment  of 
the  health. 

It  thus  appears  that,  with  some  reservations,  the  temperature  alone 
may  enable  us  to  diagnose  phthisis  in  those  cases  where  the  physical 
signs  and  symptoms  are  absent,  or  are  too  indefinite  to  assist  the 
diagnosis. 

The  following  typical  instances  illustrate  the  usefulness  of  the 
thermometer  in  doubtful  cases  of  phthisis  :— 

A  patient  is  taken  rather  suddenly  ill.    His  face  is  flushed,  the 
eyes  bright,  the  pulse  frequent.    The  temperature  is  very  high. 
There  is  no  headache,  no  delirium,  no  diarrhoea.    So  weak  is  he 
that  he  stays  in  bed.    At  the  end  of  ten  or  fifteen  days  he  is  found 
to  be  in  much  the  same  plight,  but  has  grown  weaker.    His  tongue 
has  become  dry.    There  are  no  typhoid  spots,  no  diarrhoea,  and  the 
stomach  is  not  distended.   He  has  neither  cough  nor  expectoration, 
and  there  are  no  physical  signs  in  the  chest.    For  a  month  or 
five  weeks  he  continues  in  the  same  state,  and  then  distinct 
physical  signs  appear  at  the  apices  of  the  lungs,  accompanied  by 
expectoration,  and  possibly  by  slight  haemoptysis.    Soon  he  begins 
to  improve,  the  fever  grows  daily  less  severe,  the  tongue  becomes 
clean,  appetite  slowly  returns,  cough  diminishes,  and  at  last  both 
cough  and  expectoration  cease.    All  moist  chest  sounds  disappear, 
and  at  the  expiration  of  about  two  months  the  temperature  becomes 
natural,  strength  returns,  the  weight  increases,  and  to  all  intents 
and  purposes  the  patient  is  well,  although  he  may  always  carry 
evidences  of  consolidation  at  the  apices  of  his  lungs. 
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A  woman  between  thii-ty  and  tliirty-five  years  of  age  fails  slightly 
in  health,  complains  of  slight  weakness,  is  soon  tired,  but  is  never  ill 
enough  to  be  confined  to  bed.  Her  appetite  is  rather  bad.  There  is 
a  trifling  cough,  and  perhaps  on  one  or.,  two  occasions  the  expectora- 
tion of  a  slight  streak  of  bright-coloured  blood,  so  slight  and  so 
seldom  repeated  that  it  is  hoped  the  blood  may  have  come  from  the 
mouth  or  throat.  There  may  be  a  strong  family  predisposition  to 
phthisis.  No  physical  signs  are  apparent,  yet  the  temperature, 
rising  nightly  to  101°  or  102°  Fah.,  declares  the  true  nature  of  the 
disease,  which,  perhaps,  in  the  course  of  some  months,  decided 
physical  signs  render  too  evident.  How  important  is  it  to  detect 
this  early  and  slight  stage  of  the  disease  ! 

By  means  of  the  temperature,  then,  we  may  be  able  to  diagnose 
tuberculosis,  even  when,  during  the  whole  course  of  the  disease,  there 
are  no  physical  signs  indicative  of  tubercular  deposit  in  any  of  the 
organs  of  the  body,  and  when  the  symptoms  are  quite  inadequate  to 
enable  its  to  form  such  a  diagnosis.  This  holds  true  in  particular 
in  respect  of  cases  of  acute  miliary  tuberculosis  in  children  where, 
throughout  the  whole  coiirse  of  the  disease,  the  only  guiding 
symptom  is  preternatural  heat  of  the  body,  with  the  exception, 
perhaps,  of  a  small  amount  of  sonorous  or  sub-mucous  rhonchus, 
and  yet  after  death  most  of  the  organs  of  the  body  may  be  found 
studded  with  miliary  tubercles.  We  also  occasionally  meet  with 
patients,  generally  among  children  of  about  ten  or  twelve  years  of 
age,  who  complain  of  pain  in  the  head,  and  whose  manner  is  peculiar, 
being  semi-idiotic,  in  whom  the  temperature  daily  rises  considerably 
for  weeks  or  months,  and  after  death  small  masses  of  yellow  tubercle, 
the  size  of  a  large  pea  or  bean,  are  found  embedded  in  the  substance 
of  the  brain,  and  sometimes  miliary  tubercles  are  found  scattered 
througk  the  thoracic  and  abdominal  organs. 


ON  DEOPSY 

.In  health,  nutritive  plasma  escapes  from  the  blood-vessels  into  the 
adjacent  tissues,  and  is  afterwards  absorbed  by  the  lymphatics  and 
veins.  This  transudation  and  absorption  counterbalance  each  other, 
and  hence  only  a  moderate  amount  of  fluid  is  found  in  the  parenchy- 
matous tissues.  But  if  a  distui'bance  arises  in  the  balance  between 
these  two  processes,  the  parenchymatous  fluid  increases,  producing 
dropsy,  or  anasarca— a  condition  due  either  to  too  large  a  quantity 
of  fluid  transuding  through  the  blood-vessels,  or  to  deficient  absorp- 
tion. NiTtritive  plasma  passes  from  the  blood-vessels  by  filtration, 
diffusion,  or  the  secretive  attraction  of  the  tissues  for  the  fluid  in  the 
blood.    Dropsy  never  probably  happens  through  increased  attraction 
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of  the  tissues  for  the  phasuia,  but  in  general  results  from  an 
increased  filtration.  The  amount  of  fluid  escaping  into  the  tissues 
b)^  filtration  depends  on  the  difference  between  the  fluid  pressure 
in  the  blood-vessels  and  that  in  the  parenchymatous  tissues.  In 
health  the  pressure  of  the  fluid  in  the  blood-vessels  is  higher  than 
that  of  the  fluid  outside  the  capillaries,  and  hence  a  constant  current 
of  nutritive  plasma  flows  from  the  blood-vessels  into  the  tissues 
outside  them. 

Most  cases  of  general  dropsy  depend  on  hydrfjemia,  and  this  is 
produced  by  diminished  action  of  the  kidneys,  the  iirine  being  greatly 
diminished  in  quantity,  whilst  the  patient  takes  the  same  quantity 
of  liquid  into  the  system ;  the  excess  of  the  quantity  ingested  over 
that  eliminated  through  the  kidneys  accumulates  in  the  blood,  and 
produces  hydrgemia,  and,  as  Bartels  has  pointed  out,  the  amount^  of 
the  dropsy  is,  for  the  most  part,  in  direct  proportion  to  the  diminution 
in  the  quantity  of  the  urine.  The  inaction  of  the  kidneys  may  be 
produced  in  three  ways— by  disease  of  the  kidneys,  c.cj.  Bright's 
disease,  especially  the  acute  and  fatty  varieties;  by  diminished 
arterial  pressure  in  the  glomeruli 

pressure  depending  on  heart  disease ;  by  retardation  of  the  circu- 
lation through  the  kidneys  from  venous  congestion  due  to  tricuspid 
regurgitation. 

In  those  forms  of  Bright's  disease,  the  fibroid  or  the  albuminoid,  in 
which  the  quantity  of  urine  is  normal  or  even  excessive,  there  is  no 
dropsy,  whilst  in  the  acutely  inflamed  or  fatty  kidney,  in  both  of 
which  diseases  the  quantity  of  luine  is  often  greatly  lessened,  the 
dropsy  is  often  marked.  The  dropsy  is  most  pronounced  when  the 
quantity  of  urine  is  notably  diminished,  whilst  it  is  absent  in  those 
cases  where  the  secretion  of  urine  is  free. 

In  emphysema,  which  by  hindering  the  passage  of  blood  through 
the  lungs  causes  general  venous  plethora,  the  arteries  are  ill  filled 
and  the  pressure  within  them  low  :  the  urine  is  consequently  scanty. 
In  all  valvular  affections  of  the  heart,  and  in  the  weak  heart  pure 
and  simple,  less  blood  is  propelled  into  the  arterial  system,  and  conse- 
quently arterial  tension  is  lowered.  Such,  for  instance,  is  the  result 
of  mitral  and  of  aortic  affections.  In  these  cases,  to  overcome  the 
obstruction  to  the  circulation,  the  heart  undergoes  compensatory 
hypertrophy,  and  so  long  as  this  is  adequate,  so  long  is  the  arterial 
tension  kept  up;  but  the  moment  the  compensation  ceases  to  be 
complete,  or  that  the  left  ventricle  after  hypertrophy  undergoes 
degeneration  and  begins  to  fail,  the  arterial  tension  immediately 
begins  to  fall  in  the  glomeruli  as  well  as  in  the  body  generally. 
Now  the.  amount  of  water  that  filters  through  the  walls  of  the 
vessels  in  the  glomeruli  depends  on  the  difference  of  lateral  pressure 
inside  and  outside  the  blood-vessels.  If  arterial  tension  is  much 
reduced,  then  less  water  filters  through  the  vessels,  and  the  water 
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accumulates  in  the  blood.  But  the  quantity  of  urine  depends  not 
only  on  the  degree  of  arterial  tension  in  the  vessels  of  the  glomeruli, 
but  also  on  the  rapidity  of  the  circulation  through  the  kidneys.  If 
arterial  tension  is  lowered,  then  the  rate  of  circulation  also  is  reduced. 
But  general  venous  congestion  from  tricuspid  regurgitation  also  lessens 
the  rate  of  the  circulation  by  acting  as  an  obstruction,  and  hence 
tricuspid  regurgitation  also  tends  to  lessen  the  secretion  of  urine  and 
to  produce  hydrtemia.  The  lessened  secretion  of  urine  will  accord- 
ingly result,  in  part,  from  the  lowered  pressure  within  the  blood- 
vessels, in  part,  from  the  diminished  rate  of  circulation :  this  latter 
will  depend  on  two  factors — lowered  blood-pressure  in  the  arteries, 
increased  blood-pressure  in  the  veins. 

How  does  hydi'semia  produce  dropsy  ?  This  question  cannot  at 
present  be  satisfactorily  answered,  but  it  is  often  assumed  that  the 
volume  of  the  blood  being  increased,  arterial  pressure  is  augmented, 
and  hence  more  serous  fluid  filters  into  the  parenchyma ;  filtration 
is  also  supposed  to  be  easier  from  watery  than  from  normal  blood. 
This  view  is  not  favoured  by  the  foregoing,  at  least  in  so  far  as  the 
dropsy  of  heart  failure  is  concerned.  Cohnheim  finds  that  inject- 
ing water  into  the  vessels  of  a  dog  will  not  cause  dropsy  unless  the 
vessels  themselves  become  altered,  and  he  concludes  that  in  ansemia 
and  hydreamia  the  vascular  walls  do  undergo  change  and  favour  the 
escape  of  fluid  into  the  connective  tissue. 

Dropsy,  then,  is  in  proportion  to  the  amount  of  hydrsemia,  and  the 
amount  of  water  in  the  blood  is  generally  dependent  on  the  action 
of  the  kidneys.  We  meet,  however,  with  cases  that  at  first  sight 
appear  exceptions  to  this  statement,  for  we  see  patients  troubled 
with  extensive  and  progressive  dropsy  who  pass  two,  three,  or  even 
four  pints  of  urine  daily ;  but  it  will  generally  be  found  that  these 
patients  are  troubled  with  great  thirst,  and  drink  far  more  than  tTiey 
void  through  the  kidneys  or  skin,  and  the  excess  of  their  drink  over 
the  quantity  of  urine  accumulates  in  the  blood,  causing  hydrsemia  and 
dropsy. 

Are  we  rie-ht  in  asserting  with  some  writers  that  mere  venous 
obstruction  cannot  cause  though  it  may  favour  dropsy,  and  that, 
without  some  affection  of  the  nervous  system,  dropsy  will  not  occur  ? 
In  answer  to  this  question  the  following  experiment  has  been  cited. 
The  ascending  vena  cava  in  dogs  has  been  tied  without  producing 
dropsy  of  the  posterior  limbs,  but  on  cutting  the  nerves  of  the  sciatic 
plexus,  dropsy  has  immediately  come  on.  Further,  inasmuch  as 
the  division  of  the  nerves  inside  the  spinal  canal  (that  is,  before 
the  vaso-motor  nerves  have  joined  them)  does  not  produce  drops)', 
it  has  been  concluded  that  paralysis  of  the  vaso-motor  nerves  is  the 
cause  of  dropsy  (Ranvier).  Clinical  facts,  however,  certainly  seem  to 
prove  that  mere  venous  obstruction  will  cause  dropsy ;  thus,  cirrhosis 
of  the  liver,  or  a  tumour  pressing  on  the  vena  portse,  or  coagulation 
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in  the  vein  as  it  enters  the  liver,  will  each  suffice  to  produce  f.scites. 
Are  we  to  conclude  that  these  diseases  also  paralyze  the  vaso-motor 
nerves  of  the  abdominal  blood-vessels?  I  think  not,  and  that  we 
must  admit  that  mere  venous  congestion  may  cause  dropsy,  though 
doubtless  paralysis  of  the  vaso-motor  nerves  will  greatly  favour  it. 

Is  the  venous  congestion  consequent  on  tricuspid  regurgitation 
sufficient  alone  to  cause  dropsy,  or  is  the  dropsy  chiefly  due  to 
h3drfemia  ?  Chiefly  to  hydrsemia,  for  we  meet  with  cases  of  extreme 
tricuspid  regurgitation,  with  full,  pulsating  jugulars,  much  lividity 
and  dyspnoea,  and  yet  there  is  no  dropsy.  It  will  be  found  that 
these  patients  pass  a  normal  quantity  of  urine,  for  when  the  urine 
diminishes  dropsy  sets  in,  and  is  in  proportion  to  the  scantiness  of  the 
urine.  Still,  no  doubt,  venous  congestion  from  tricuspid  regurgitation 
favours  dropsy  in  other  ways  than  by  causing  hydrtemia,  for  disten- 
sion of  the  right  side  of  the  heart,  with  general  venous  obstruction, 
must  lessen  absorption  by  the  veins  and  lymphatics,  and  in  this  way 
cause  the  parenchymatous  fluid  to  accumulate. 

Remedies  may  remove  dropsy:— (i.)  By  diminishing  lateral  pres- 
sure on  the  walls  of  the  blood-vessels, .  and  so  lessening  transfusion 
from  the  blood-vessels ;  (ii.)  by  increasing  absorption ;  (iii.)  by  both 
ways  combined  ;  (iv.)  by  increasing  the  lateral  pressure  in  the  blood- 
vessels of  the  glomeruli,  and  so  increasing  the  quantity  of  urine ; 
(v.)  by  removing  those  diseased  conditions  of  the  kidneys  which 
hinder  their  secreting  action. 

Digitalis  affords  a  good  example  of  a  remedy  acting  by  several 
of  the  foregoing  methods.    By  its  action  on  the  diseased  heart  it 
obviates  the  effects  of  mitral  disease,  and  more  blood  is  sent  into  the 
aorta.    Arterial  pressure  is  thus  raised  in  all  the  organs,  and  amongst 
other  parts  in  the  glomeruli  of  the  kidneys,  hence  more  urine  is 
secreted,  and  the  blood  is  purged  of  its  excess  of  water,  the  dropsy 
becoming  absorbed  into  the  circulation,    and   quickly  eliminated 
through  the  kidneys.    But  it  also  acts  in  other  ways.    By  obviating 
tricuspid  regurgitation,  through  its  influence  on  the  left  side  of  the 
heart,  digitalis  will  lessen  or  remove  passive  congestion,  diminishing 
venous  blood-pressure,  and  consequently  filtration  through  the  venules 
and  capillaries,  and  thus  it  will  reduce  the  amount  of  transfusion  from 
the  blood-vessels,  and  prevent  further  development  of  the  dropsy. 
Again,  by  obviating  venous  obstru.ction  it  will  remove  lymphatic  ob- 
struction, and  thus  favour  absorption  by  the  lymphatics.  Moreover, 
if  there  is  much  dropsy  present,  the  pressure  of  the  fluids  outside 
the  blood-vessels  will,  very  probably,  on  removal  of  the  congestion, 
become  greater  than  the  pressure  in  the  vessels,  and  hence  the  fluids 
will  flow  into  the  blood-vessels.    The  water  in  the  tissues  is  thus 
brought  back  into  the  circulation,  and  eliminated  by  the  kidneys. 
When  all  the  water  has  been  absorbed  from  the  tissues  into  the 
blood,  and  eliminated  by  the  kidneys,  digitalis  no  longer  causes  an 
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excessive  flow  of  urine ;  this  should  happen  if  it  acted  directly  on  the 
kidneys. 

There  is  another  form  of  dropsy  needing  description,  viz.,  that  due 
to  anaemia.  After  severe  loss  of  blood,  or  exhausting  discharges  of 
albuminous  fluid,  as  in  diarrhoea  or  chronic  dysentery,  a  patient 
often  becomes  very  dropsical.  A  small  amount  of  dropsy  at  the  ankles 
also  is  common  in  other  forms  of  anaemia,  such  as  chlorosis.  How 
is  this  dropsy  produced  ?  It  cannot  be  explained  satisfactorily  by 
ascribing  it  to  hydi'semia,  for  though  in  these  cases  the  water  of  the 
blood  is  increased  relatively  to  the  amount  of  albumen  and  corpuscles, 
yet  the  total  volume  of  the  blood  is  diminished  by  the  haemorrhage, 
or  discharge,  and  there  cannot,  therefore,  be  increased  lateral  pres- 
sure within  the  vessels,  such  as  occurs  when  water  is  retained  in  the 
system  from  diminished  excretion  from  the  kidneys.  It  may,  however, 
be  advanced  that  though  there  is  no  increased  lateral  jDressure  within 
the  vessels,  yet  the  more  watery  natui'e  of  the  fluid  permits  of  a  freer 
transudation. 

Prom  Cohnheim's  experiments  it  is  assumed  that  in  anaemia  the 
vessels  undergo  change  and  permit  fluid  more  easily  to  transude 
through  their  walls. 


THE  EFFECTS  OF  COLD  ON  THE  BODY 

Before  treating  separately  of  the  various  kinds  of  cold  baths,  I  think 
it  will  save  repetition,  and  prove  otherwise  useful,  to  make  some 
preliminary  remarks  on  the  effects  of  cold  on  the  human  body.  These 
effects  are  various  ;  thus,  according  to  the  way  in  which  cold  is 
employed,  it  is  a  refrigerator,  an  anaesthetic,  a  tonic,  an  excitant,  or  a 
depressant.  Cold  applied  to  the  surface  of  the  body,  either  as  the 
douche  or  cold  bath,  affects  the  system  generally,  in  a  reflex  manner, 
by  its  influence  on  the  nerves  ;  it  also  acts  by  abstracting  heat. 

The  application  of  cold  withdraws  heat  from  the  bod}'-,  and  cools 
both  the  superflcial  and  the  deep  parts.  The  general  cold  bath  will 
produce  a  very  considerable  reduction  of  the  heat  of  the  surface,  to 
the  extent  even  of  10°  Fah.  in  the  trunk,  and  of  even  more  in  the 
extremities.  The  general  cold  bath  might  be  supposed  to  be  capable 
of  reducing  the  heat  of  the  body's  surface  for  a  considerable  time  ; 
this,  however,  is  not  the  case,  for  the  skin  of  the  trunk  speedily  be- 
comes warm  again,  although  for  some  hours  af terwai-ds  the  extremities 
may  remain  cold ;  the  temperature  in  the  axilla,  indeed,  almost 
recovers  itself  in  a  few  minutes,  and  it  maintains  itself  although  the 
bather  may  continue  immersed  for  half  an  hour,  or  even  longer,  in 
water  at  a  temperature  of  60°. 

Of  course,  it  is  not  here  suggested  that  heat  is  not  abstracted  from 
the  body,  but,  as  will  be  shown  in  another  place,  the  loss  which  does 
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obtain  is  so  rapidly  restored  that  the  cold  bath  does  not  depress  the 
skin's  temperature  in  a  healthy  person  for  any  notable  time. 

Cold  sponging,  so  often  employed  in  fevers  with  such  evident  reliet 
exerts  a  comparatively  slight  and  transient  influence  on  the  heat  oi 
the  body,  as  may  be  ascertained  by  aid  of  the  thermometer  ;  hence 
the  sense  of  comfort  derived  from  the  sponging  cannot  be  ascribed 
wholly,  or  even  appreciably,  to  its  refrigerating  influence.  The 
relief  felt  may  be  due  to  the  removal  of  impurities  which  perhaps 
irritate  the  skin,  or  annoy  by  their  odour,  and  to  the  mitigation  of 
the  parched  condition  of  the  surface  ;  for  a  skin  both  dry  and  hot  is  a 
source  of  much  greater  discomfort  than  one  which  is  moist  even 
thouo-h  it  be  actually  hotter.  Sponging  with  tepid  water,  so  as  to 
restore  moisture  to  the  parched  skin,  hence  gives  marked  comfort  to 

the  patient.^  j-  xi     i  j     v  ^• 

The  foregoing  remarks  apply  only  to  the  surface  of  the  body,  but 
the  general  cold  bath  will  likewise  reduce  the  temperature  of  the 
internal  organs.  This  reduction,  never  very  great,  is  restored  to  the 
deep  even  more  quickly  than  to  the  superficial  parts,  so  that,  as 
might  be  inferred,  the  general  cold  bath  is  still  less  efficient  as  a 
refrigerator  of  the  internal  than  of  the  superficial  organs.  In  fever- 
free  persons,  therefore,  the  general  cold  bath  must  rank  very  low  as  a 
refrigerator. 

It  is,  however,  otherwise  with  the  body  of  a  patient  whose  tem- 
perature is  unnaturally  raised  by  fever.  The  immersion  of  fever- 
stricken  patients  in  the  cold  bath,  or  the  packing  of  them  in  the  cold 
sheet,  may  produce  a  considerable  and  durable  lowering  of  the  tem- 
perature. To  what  extent  this  reduction  is  effected  by  abstracting 
heat  or  by  preventing  its  unnatural  liberation,  it  is  impossible  at  pre- 
sent to  decide. 

The  application  of  cold  first  contracts  the  blood-vessels  of  the  skm  ; 
this  it  does  partly  by  a  direct  topical  action,  but  chiefly  by  a  reflex 
action  through  the  vaso-motor  system.  On  discontinuing  the  cold  the 
vessels  dilate,  and  the  surface  becomes  redder,  warmer,  and  glowing. 
The  vessels  of  distant  and  internal  parts  are  similarly  affected,  as  ex- 
periments have  shown  in  the  case  of  the  mesentery  and  the  membranes 
of  the  brain  (Schiiller,  Erank).  Winternitz  maintains  that  he  has 
proved  experimentally  that  it  is  possible  to  control  the  effect  of  cold 
and  direct  and  localize  its  influence ;  he  finds  that  cold  applied  to  the 
foot  affects  chiefly  the  intra-cranial  circulation  ;  cold  to  the  thigh,  the 
pulmonary  circulation ;  and  cold  to  the  back,  the  circulation  of  the 
pituitary  region,  i.c.  the  nasal  mucous  membrane. 

The  moderate  and  brief  application  of  cold  not  only  heightens 

'  The  effect  of  sponging  as  a  means  of  cooling  will  depend  very  much  upon 
the  freedom  with  which  it  is  performed.  If  the  patient  be  placed  upon  a 
macintosh,  and  the  whole  surface  liberally  wetted,  a  much  more  pronounced 
effect  upon  the  temperature  will  result. 
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arterial  tension,  but  likewise  increases  the  frequency  of  the  heart's 
action,  and  if  this  practice  is  continued  daily,  it  increases  the  cor- 
puscular richness  of  the  blood,  and  the  heemoglobin  of  the  corpuscles, 
and  it  removes  ansemia.  It  thus  stimulates  the  functions  of  the  whole 
body. 

Cold,  when  judiciously  employed,  is  well  known  to  be  a  powerful 
tonic.  A  cold  climate  and  cold  bathing  are  tonic  and  bracing.  The 
theory  of  the  tonic  action  of  cold  may  perhaps  be  stated  thus:— During 
exposure  to  cold,  the  body's  loss  of  heat,  as  tested  by  the  thermometer, 
is  by  no  means  a  measure  of  the  quantity  withdrawn.  Many  observers 
have  shown  that  at  such  times  increased  combustion  occurs,  where- 
by much  of  the  lost  heat  is  compensated  for,  and  the  temperature 
maintained  or  soon  restored.  This  increased  oxidation  of  the  tissues 
is  demonstrated  by  the  greatly  increased  quantity  of  carbonic  acid 
thrown  o&  by  the  lungs  on  exposure  to  cold.  Now  the  most  vigorous 
health  is  maintained  by  a  rapid  construction  and  destruction  of  tissue, 
within  certain  bounds,  provided  that  these  two  processes  are  fairly 
balanced.  On  exposure  to  cold,  the  limgs  absorb  more  oxygen,  the 
tissues  are  more  rapidly  and  freely  oxidized,  and  the  processes  of 
destruction  and  reparation  go  on  in  larger  measure.  How  is  this 
effected  ? 

In  the  process  of  nutrition,  we  have  three  factors  present,  the 
nutritive  plasma,  the  tissues,  and  oxygeni  When  food  is  taken, 
digested,  and  introduced  into  the  blood,  both  construction  and  de- 
struction of  the  nitrogenous  tissues  begin,  but  construction  is  limited 
by  destruction ;  and  when  the  destruction  of  tissues  ceases,  the 
further  building  up  of  the  nutritive  materials  of  the  blood  comes 
likewise  to  an  end.  These  destructive  changes  take  place  in  pro- 
portion to  the  amount  of  oxygen  absorbed,  and  Avhen  this  gas  is 
exhausted,  they  cease,  many  products  of  destruction  remaining  only 
partially  oxidized ;  at  this  time  integration  is  suspended  (Parkes). 

Under  exposure  to  cold,  oxygen  being  more  abundantly  absorbed,  the 
effete  products  in  the  blood  are  first  consumed,  the  blood  being  thus 
purified  and  rendered  fit  to  nourish  the  body ;  next,  by  its  consum- 
ing action  upon  the  tissues,  oxygen  promotes  the  cycle  of  changes  just 
described,  and  food  being  taken  is  assimilated,  and  the  destruction  and 
construction  of  the  tissues  go  rapidly  on ;  in  this  manner  great  physical 
vigour  results.    Thus  it  is  that  cold  climates  are  invigorating. 

Applied  locally,  cold  may  act  as  a  tonic  (see  Douche) ;  but  if  too 
long  continued,  or  too  excessive,  it  dei^resses ;  for,  by  contracting  the 
vessels  too  continuously,  or  too  intensely,  it  lessens  the  supply  of  blood 
to  the  tissues,  and  thereby  diminishes  their  cell-growth  and  tissue 
change.  Intense  cold,  applied  for  some  minutes,  will  abolish  sensa- 
tion, and  acting  in  this  way,  cold  serves  as  an  anaesthetic ;  if  the  cold 
is  too  long  continued  or  too  intense,  the  part  will  die  and  become 
gangrenous.   
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The  sudden  partial  application  of  cold  may  act  reflexly  as  an  excitant : 
a  cold  hand  applied  to  the  abdomen  excites  contractions  m  the  par- 
tiurient  womb ;  cold  water  smartly  sprinkled  on  the  face  of  a  swooning 
person  is  a  familiar  way  of  restoring  consciousness.  The  same  treat- 
ment will  help  to  establish  breathing  in  weak  or  apparently  still-born 
children,  or  to  recover  persons  over-dosed  with  chloroform,  or  narco- 
tized by  opium  or  tipple. 

The  local  application  of  cold  may  affect  deep-seated  vessels  reflexly. 
Rossbach  finds  in  his  experiments  on  animals  that  the  application  of 
an  ice-bag  to  the  skin,  as  of  the  abdomen,  afFects  the  vessels  of  the 
trachea,  the  mucous  membrane  becoming  first  pale  ;  this  is  followed 
soon  after  by  a  slight  redness,  passing  later  into  a  blue-red  tint,  upon 
which  a  copious  watery  secretion  ensues.  Here,  then,  we  have  an  in- 
stance of  the  induction  of  venous  congestion  by  the  local  appUcation 
of  cold,  and,  as  Brunton  remarks,  these  experiments  explain  "  how 
readily  a  draught  of  cold  air  on  some  part  of  the  body  may  cause  in- 
flammation of  the  respkatory  organs." 

Experiments  on  cold-blooded  animals  show  how  greatly  tempera- 
ture modifies  the  action  of  drugs  on  voluntary  and  cardiac  muscle,  on 
motor  and  secretory  nerve,  on  the  spinal  cord,  and  probably  on  all 
tissues.  As  a  rule,  poisons  act  more  energetically  on  frogs  in  hot  than 
in  cold  weather:  a  dose  sufEcient  to  produce  great  effect  in  hot  weather 
being  inoperative  in  cold.  Brunton  finds  that  great  heat  or  great  cold 
prevents  the  action  of  veratria  on  voluntary  muscle,  and  I  find  that 
heat  greatly  increases  the  susceptibility  of  the  heart  and  of  the  skeletal 
muscles  to  veratria  and  otherwise  modifies  the  action  of  this  drug. 

Luchsinger  shows  that  temperature  influences  the  motor  nerves,  for 
he  finds  that  extremes  of  temperature  abolish  the  action  of  guanidine 
on  the  motor  nerves. 

Temperature  also  modifies  secretion,  probably  by  its  influence  on  the 
secretory  nerves,  for  pilocarpine  acts  less  on  animals  whose  tempera- 
ture is  reduced  by  placing  them  in  a  cold  chamber  (Brunton),  and  it 
is  well  known  that  this  drug  acts  much  more  powerfully  when  the 
patient  is  in  a  warm  bed  or  before  a  fire  than  if  the  skin  is  exposed 
to  cold. 

Some  poisons,  like  chloral,  alcohol,  etc.,  act  in  part  by  reducing  the 
temperature  of  the  body,  by  a  lessened  combustion,  and  by  so  dis- 
turbing the  mechanism  which  regulates  the  production  and  loss  of 
heat,  that  the  temperature  is  more  quickly  raised  or  cooled  by  the 
application  of  heat  or  cold  (Brunton).  In  such  cases,  by  maintaining 
artificially  a  proper  temperature  of  the  body,  we  may  avert  death. 
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THE  COLD  BATH,  INCLUDING  SEA-BATHING 

Cold  water  may  be  applied  for  the  sake  of  its  moisture,  its  tempera- 
ture, or  both  conjoined.  If  we  require  merely  moisture,  and  tempera- 
ture is  of  no  consequence,  tepid  or  warm  water  is  preferable  and  more 
agreeable.  Cold  water  is  generally  employed  to  abstract  heat  from 
either  the  whole  surface  of  the  body,  or  from  some  particular  part  of 
it,  or  to  induce  general  or  local  excitement  by  its  shock. 

Since  the  skin  absorbs  neither  the  water  of  the  bath,  whether  it  be 
warm  or  cold,  nor  any  substances,  soluble  or  insoluble,  which  may  be 
added  to  the  water,  it  follows  that  whatever  may  be  the  eflfect  of 
baths  it  must  be  explained  by  a  direct  topical  action  on  the  skin.^ 

In  speaking  of  the  general  cold  bath  we  shall  speak  mainly  of  cold 
sea-bathing,  this  being  a  far  more  powerful  agent  than  the  simple 
cold  bath,  although,  qualitatively,  the  action  of  the  two  is  identical, 
the  difference  in  their  effects  being  one  of  degree  merely :  as  we 
proceed  we  shall  point  out  how  these  differences  affect  the  body. 

On  entering  a  cold  sea-bath  there  is  at  first  a  sensation  of  depres- 
sion, great  or  little,  according  to  the  coldness  of  the  water.  The  skin 
becomes  pale  and  shrivelled,  and  presents  the  familiar  appearance 
known  as  "  goose-skin,"  a  condition  produced  by  the  contraction  of 
the  skin,  and  the  consequent  protrusion  of  the  hair-roots  and  follicles. 
There  is  a  general  shivering,  some  blueness  of  the  lips,  nose,  and 
extremities,  considerable  reduction  of  the  temperature  of  the  skin, 
quickened  pulse,  convulsive  and  sobbing  breathing  as  the  water  rises 
to  the  chest,  especially  when  the  bath  is  entered  slowly.  The  system 
soon  becoming  roused  to  meet  and  to  resist  the  depressing  effects  of 
the  cold,  there  ensues  in  a  few  seconds  a  sensation  of  general  exhilara- 
tion. The  skin  becomes  ruddy  and  glowing,  the  breathing  full  and 
easy,  the  pulse  rather  quick  but  strong,  the  spirits  exalted,  and  the 
bather  feels  increased  vigour,  both  of  mind  and  body.  If  he  quits  the 
bath  now,  or  before  the  period  of  exhilaration  ceases,  the  buoyant 
condition  endures  more  or  less  for  the  rest  of  the  day,  showing  that 
the  bath  has  acted  as  a  tonic  to  the  system. 

On  the  other  hand,  if  the  bath  is  prolonged,  depression  again  comes 
on.  The  bather  feels  cold,  shivers,  becomes  blue  and  numb  in  the 
more  exposed  and  smaller  parts,  whence,  on  account  of  their  small 
size,  warmth  is  more  readily  withdrawn,  and  he  is  seized  with  a  sense 
of  depression  and  wretchedness.  Baths  prolonged  to  this  injudicious 
extent  often  produce  damaging  results,  which  may  continue  for  houi-s, 
and  even  days,  sometimes,  indeed,  inflicting  serious  injury  on  the 
health,  especially  of  weak  or  growing  persons.  For  many  hours  after 
the  bath  there  may  be  general  languor,  with  a  repugnance  to  exercise, 
whether  of  body  or  mind ;  the  bather's  temper  is  fretful  and  morose, 

1  Gases,  e.g.  sulphuretted  hydrogen,  are  probably  absorbed  to  some  extent 
by  the  skin  from  the  Avater  of  the  bath. 
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the  circulation  feeble  and  languid,  he  complains  of  sinking  at  the  epi- 
gastrium, loss  of  appetite,  chilliness  of  the  surface,  and  cold  extremities. 
It  need  scarcely  be  said  that  consequences  like  these  are  to  be  care- 
fully avoided,  yet  these  risks  will  often  be  encountered  unless  the 
doctor  gives  specific  and  minute  directions,  so  great  is  the  prevailing 
ignorance  and  error  on  the  subject  of  bathing. 

If  the  exposure  in  the  cold  bath  is  continued  beyond  this  point,  or  if 
the  cold  is  severe,  its  effects  become  more  manifest ;  great  depression 
and  a  sense  of  utter  misery  set  in,  followed  shortly  by  heaviness  and 
drowsiness,  which  deepen  sometimes  into  coma ;  a  kind  of  apoplectic 
state  is  now  reached,  which  may  end  in  asphyxia  and  death  from  para- 
lysis of  the  muscles  of  respiration. 

Baths,  then,  on  the  one  hand,  judiciously  employed,  are  very  power- 
ful tonics,  Avhile  on  the  other  hand,  if  tinwisely  used,  they  induce  great 
depression  of  the  bodily  powers  and  produce  serious  mischief. 

The  superiority  of  sea-baths  has  been  j)laced  beyond  mere  surmise, 
for  direct  experiment  has  established  the  fact  that  a  sea-bath  acts  far 
more  powerfully  on  tissue  metamorphosis  than  the  simple  water-bath. 
While  the  sea-bath  increases  the  process  both  of  destruction  and  of 
construction  of  tissue,  yet  that  of  construction  is  in  excess  of  that  of 
destruction,  and  so  there  results  not  only  increased  vigour  of  the  func- 
tions of  the  body,  but  an  actual  augmentation  of  its  weight.  Sea  air,  it 
is  true,  acts  in  the  same  way,  so  that  it  is  difficult  to  determine  to  what 
extent  improved  health  results  from  the  sea  climate  or  the  sea-baths. 

The  cold  bath  is  almost  universally  emplo3^ed  for  its  tonic  virtues. 
To  obtain  this  wished-for  result  the  bath  should  be  discontinued  at 
the  time  it  causes  general  exhilaration,  for  the  system  then  appears  to 
be  roused  into  action  to  resist  the  depressing  influence  of  cold,  and  if 
at  this  point  the  bath  is  discontinued  the  general  healthful  stimu- 
lation persists;  for  whilst  taking  the  bath,  and  probably  for  some 
time  afterwards,  oxidation  of  the  tissues  is  increased,  the  blood  is 
purified  of  effete  pi'oducts,  and  the  processes  of  construction  and  de- 
struction of  tissue,  on  which  vigour  of  both  mind  and  body  depend,  are 
intensified. 

Bathing  therefore  increases  appetite,  improves  digestion  and  the 
assimilation  of  food.  The  bath  is  hence  a  tonic  in  the  strictest  sense 
of  the  word. 

Used  in  accordance  with  the  rules  to  be  immediately  laid  down,  the 
good  effect  of  the  bath  soon  becomes  apparent,  and  the  patient  gains 
in  weight,  his  complexion  becomes  ruddy  and  clear,  his  muscles, 
especially  if  he  conjoins  exercise  with  the  baths,  acquire  firmness  and 
strength,  the  mental  debility  arising  from  deficient  nutrition  of  the 
nervous  system  speedily  passes  away,  and  he  soon  recovers  mental 
and  bodily  vigour. 

The  important  question  arises— How  can  we  best  obtain  these  in- 
vigorating effects  ? 

E 
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Our  object,  clearly,  is  to  secvxre  the  greatest  possible  amount  of 
stimulation,  and  to  ensure  as  long  as  possible  the  persistence  of  the 
increased  vitality  thereby  produced.  To  obtain  the  greatest  degree 
of  stimulation  we  must  duly  apportion  the  temperature  and  duration 
of  the  bath  to  the  patient's  strength,  and  to  ensure  the  continuance 
of  nu.tritive  vigour  as  long  as  possible  the  patient  should  leave  the 
bath  at  the  climax  of  general  exhilaration  and  stimulation,  avoiding 
carefully  the  onset  of  the  next  stage,  that,  viz.,  of  depression. 

The  bather,  if  very  weak,  manifests  but  little  functional  energy 
to  resist  the  depression  from  the  cold.  Indeed,  if  this  is  intense  the 
stage  of  stimulation  may  not  come  on  at  all,  but,  depressed  from 
the  first,  the  patient  may  so  remain  for  a  long  time.  Injudicious 
bathing  often  seriously  injures  and  even  endangers  the  lives  of 
weakly  persons. 

The  depressing  effects  of  a  cold  bath  are  proportioned  to  its  cold- 
ness and  duration.  The  colder  the  water  the  greater  the  depression 
it  occasions — this  is  greater,  too,  when  the  water  is  in  motion  than 
when  at  rest.  Again,  the  longer  the  period  of  immersion  the  greater 
is  the  degree  of  depression. 

"When  the  patient  is  weak  and  prostrated  by  illness,  the  bath  must 
not  be  too  cold,  nor  continued  too  long,  and  the  water  should  be  at 
rest.  Thus,  we  must  have  regard  to  the  strength  of  the  patient,  the 
temperature  of  the  water,  and  the  duration  of  the  bath. 

Here  it  will  be  convenient  to  consider  in  what  respect  sea-baths 
differ  from  simple  water-baths,  and  to  explain  the  tonic  superiority 
of  sea-baths. 

1st.  In  sea-water  various  saline  ingredients  are  held  in  solution. 

2nd.  The  variations  in  temperature  of  sea-water,  in  the  varying 
seasons  of  the  year,  are  much  less  than  those  of  river- water. 

3rd.  While  the  sea  is  always  more  or  less  in  motion,  river-water 
is  comparatively  at  rest. 

The  salts  in  solution  in  sea- water  are  supposed  to  act  as  invigorat- 
ing stimulants  to  the  skin,  and  hence  a  patient  unable  to  bathe  in 
simple  water  without  suffering  great  depression  can  bathe  in  sea- 
water  with  great  benefit.  Moreover,  as  the  sea's  temperature  never 
falls  very  low  in  winter,  sea-bathing  may  often  be  continued  late 
into  the  autumn,  or  even  into  the  early  winter  months. 

The  motion  of  the  waves  increases,  it  is  true,  the  depressing  effects 
of  the  bath,  but  if  the  bather  is  strong  enough,  it  also  increases  the 
ensuing  reaction,  and  thus  the  commotion  of  the  waves  is  to  the 
strong  highly  exhilarating. 

These  guiding  principles  borne  in  mind,  we  shall  be  able  under  all 
circumstances  to  give  correct  answers  to  the  various  questions  patients 
may  put  to  us  concerning  bathing.  One  most  frequently  asked  is 
—How  long  shall  the  bath  be  continued  ? 

Our  answer  must  be  regulated  by  the  strength  of  the  patient  and 
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the  coldness  of  the  water.  If  the  water  is  cold,  or  the  patient  is 
very  weak,  we  must  at  first  forbid  out-door  sea-bathing  and  substitute 
a  tepid  bath,  the  temperature  of  which  should  be  slowly  reduced 
until  that  of  the  sea  is  reached.  Then,  if  the  day  is  fine  and  the  sea 
calm,  the  bath  may  be  taken  in  the  open  air.  Though  it  may  be 
considered  safe  to  let  the  patient  bathe  in  the  sea,  yet  if  he  is  very 
weak  and  unaccustomed  to  bathing,  his  stay  there  must  be  very 
brief ;  it  will  often  suffice  to  allow  two  or  three  waves  to  pass  com- 
pletely over  him,  when  he  should  at  once  come  ashore  and  wipe 
himself  thoroughly  dry,  using  plenty  of  friction  to  the  skin,  for  which 
purpose  Cash's  towels  are  well  adapted.  With  increasing  strength, 
and  on  becoming  accustomed  to  the  effects  of  the  water,  he  may 
continue  the  bath  for  a  longer  time,  but  it  is  seldom  advisable  for  a 
convalescent  to  bathe  longer  than  from  five  to  ten  minutes.  Some 
patients,  nay,  even  some  healthy  persons,  can  bear  a  sea-bath  only 
every  other  day. 

Then  as  to  the  time  of  day  best  suited  for  bathing  the  greatest 
ignorance  prevails,  before  breakfast  being  currently  believed  to  be 
the  bast  time,  yet  this  practice  is  not  without  risk,  even  for  the 
robust,  who  are  often  made  ailing  and  fatigued  by  it  for  the  rest  of 
the  day.  . 

Our  object  in  using  the  bath,  as  we  have  before  said,  is  to  obtain 
energetic  stimulation  and  vigorous  and  prolonged  reaction.  We  must 
therefore  choose  that  time  when  the  body  is  most  refreshed,  invigor- 
ated, and  nourished.  These  conditions,  it  might  be  supposed,  would 
co-exist  in  the  early  morning,  after  a  sound  and  refreshing  sleep.  It 
must  be  borne  in  mind,  however,  that  before  breakfast  the  body  has 
undergone  a  fast  of  several  hours,  and  is  in  want  of  food,  without 
which  the  bodily  functions  may  very  readily  become  depressed.  In 
point  of  fact,  only  a  robust  person  is  able  to  bear  a  sea-bath  before 
breakfast.  Thus  theory  and  practice  are  both  opposed  to  this  period 
for  bathing,  and  both  point  to  a  time  between  breakfast  and  dinner  as 
the  most  appropriate. 

This  leads  us  to  the  consideration  of  another  qviestion ;  namely, 
how  long  a  time  should  pass,  after  a  meal,  before  a  bath  may  be 
taken  ;  and,  after  a  bath,  what  time  should  pass  before  taking  food  ? 
Now  cold  bathing  causes  a  great  shock  to  the  skin  and  system 
generally,  and  any  powerful  mental  or  bodily  impression  will  suffice 
to  check  or  even  arrest  for  a  time  many  of  the  functions,  even  though 
these  be  already  in  active  operation.  This  is  the  case  with  digestion. 
Any  great  excitement,  it  is  well  known,  can  stay  this  process  more 
or  less  completely,  and  in  like  manner  the  bodily  shock  of  the  cold 
bath  is  generally  sufficient  to  arrest  it  entirely ;  before  the  bath, 
therefore,  an  adequate  time  should  elapse,  so  as  to  permit  the  almost 
complete  digestion  of  the  breakfast,  that  is,  an  interval  of  about  three 
hours.    Nor,  for  the  reasons  just  pointed  out,  should  the  bath  be 
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takan  immediately  before  a  meal,  for  otherwise,  little  or  no  gastric 
juice  will  be  secreted,  and  the  food  will  lie  half-digested  in  the 
stomach, 

For  a  reason  somewhat  similar,  the  bather  should, not  go  into 
the  water  whilst  under  the  influence  of  any  great  emotional  excite- 
ment. The  nervous  force  (to  which  there  appears  to  be  set  a  limit) 
being  directed  strongly  into  one  channel,  the  bath  will  not  be  able 
to  utilize  it  and  to  procure  a  vigorous  reaction,  and  hence  the  patient 
will  feel  languid,  cold,  shivering,  and  depressed.  Obviously,  for  the 
same  reason,  children  must  be  coaxed,  not  dragged  into  the  water 
against  their  will.  In  early  life  there  is  often  much  terror  of 
bathing,  and  if,  in  spite  of  this,  the  child,  while  screaming  with 
fright,  is  forcibly  dragged  into  the  sea,  very  ill  effects  may  follow ; 
for,  missing  the  stage  of  stimulation,  the  child  may  remain,  often  for 
days,  depressed  and  ill. 

Is  there  any  age  rendering  sea-bathing  dangerous  and  to  be  pro- 
hibited ? 

It  is  generally  accepted  that  young  children — say  under  two  years 
of  age — being  very  impressionable,  ought  not  to  undergo  the  shock 
of  a  cold  sea-bath.  At  the  other  extreme  of  life,  when  the  enfeebled 
powers  of  the  body  are  incapable  of  strong  reaction,  sea-bathing  is 
inadmissible,  for  it  is  as  well  known  that  in  old  people  the  heat- 
forming  powers  are  much  reduced.  Moreover,  undue  vascular  excite- 
ment may  in  them  px'ove  dangerous ;  the  vessels  in  the  aged,  often 
brittle,  through  degeneration,  being  in  danger  of  giving  way,  and 
hence  under  any  unusual  strain  apoplexy  may  happen. 

The  foregoing  remarks  imply  that  fatigue  is  a  condition  strongly 
adverse  to  cold  bathing.  Even  if  other  conditions  are  favourable,  it 
is  seldom  advisable  for  weakly  persons  to  take  a  bath  on  the  day 
following  their  arrival  at  the  sea-side.  They  should  wait  tiU  all 
fatigue  has  passed  away. 

Does  pregnancy  forbid  sea-bathing  ? 

If  a  woman  has  miscarried  or  aborted,  or  if  she  is  of  an  excitable 
temperament,  baths  may  be  expected  to  do  harm,  and  in  far  advanced 
pregnancy  a  sea-bath  may  perhaps  produce  abortion.  But  under 
other  circumstances,  and  with  due  regai'd  to  the  conditions  previously 
laid  down,  bathing  will  benefit  both  mother  and  child. 

With  regard  to  menstruation,  if  a  woman  is  accustomed  to  bathing, 
she  need  not  discontinue  the  practice  at  the  menstrual  period,  although 
it  is  always  inadvisable  to  begin  at  such  a  time,  since  the  shock  may 
check  or  arrest  the  flow,  and  thus  induce,  perhaps  dm-iug  many 
months,  amenorrhoea. 

In  the  choice  of  coast,  and  the  time  of  year,  we  must  have  regard 
to  the  condition  of  the  patient.  If  not  very  weak,  and  the  health 
is  but  little  undermined,  then  a  rugged  coast,  where  the  sea  is  iwgh 
and  boisterous,  may  be  i-ecommeuded.    However,  should  the  health 
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be  much  broken,  then  a  smooth  sea  is  preferable,  and,  in  a  cold 
climate,  the  summer  is  the  only  suitable  time. 

Exercise  taken  while  bathing  soon  induces  fatigue  and  even  ex- 
haustion, wherefore  weakly  patients  must  be  cautioned  to  be  moderate 
in  this  respect.  Another  evil  should  be  guarded  against :  on  leaving 
the  bath,  a  patient  invigorated  by  it  is  in  danger  of  talcing  too  much 
exercise,  fatiguing  himself,  and  so  counteracting  the  bath's  good 
effect.  The  amount  of  exertion  permitted  must  be  strictly  in  accord- 
ance with  the  patient's  condition,  who,  if  very  weak,  should  take 
only  horse  or  carriage  exercise. 

A  course  of  sea-bathing  sometimes  causes  the  hair  to  fall  off  abun- 
dantly, naturally  exciting  much  anxiety,  especially  in  women.  Their 
fears,  however,  may  be  quieted  by  the  assurance  of  a  rapid  new 
growth.  Other  troubles  may  arise.  Bathing  sometimes  indiices 
constipation,  more  or  less  obstinate,  but  this  need  not  lead  to  the 
discontinuance  of  the  bath.  The  constipation  should  be  removed  by 
exercise,  regulated  diet,  or,  these  failing,  by  purgatives.  Dyspepsia 
and  diarrhoea  also  sometimes  occur  during  sea-bathing.  The  bather,  in 
such  case,  should  be  discreet  as  to  the  hour  of  the  bath,  the  time  spent 
therein,  and  if,  notwithstanding  every  care,  dyspepsia  or  diarrhoea 
continues,  the  bath  must  be  temporarily  or  permanently  discontinued. 
It  must  be  borne  in  mind,  however,  that  sea  air  alone  will,  in  some 
constitutions,  induce  these  disorders. 

Restlessness  at  night  is  sometimes  attributed  to  sea-bathing. 
Many  people,  no  doubt,  find  that  living  too  near  the  sea-shore  produces 
broken  and  sleepless  nights.  On  the  shores  of  the  Mediterranean, 
especially  along  the  Riviera,  this  is  notably  the  case.  On  removal 
inland,  a  mile  or  thereabouts,  this  restlessness  vanishes  :  for  instance, 
sleep  unattainable  at  Cannes  itself  is  secured  at  le  Cannet,  a  mile  or 
so  inland.  Broken  rest  may,  however,  be  traced  to  many  causes,  e.g. 
dietetic  irregularities,  too  late  hours.  A  late  and  heavy  meal  will  thus 
sometimes  cause  restlessness,  whilst  a  good  night  will  follow  an  early, 
light,  and  digestible  repast;  on. the  other  hand,  some  people  are  kept 
awake  for  want  of  something  in  the  way  of  food  taken  before  retiring. 
Some  patients  mar  their  rest  by  taking  stimulants  shortly  before 
bedtime,  while,  on  the  other  hand,  others  cannot  sleep  without  a 
"  nightcap."  Hence,  before  referring  an  insomnia  to  sea-bathing  or 
sea  air,  we  should  make  sure  that  no  other  simple  cause  is  present. 

A  bather  should  plunge  into  the  Avaves  at  once,  and  on  no  account 
stand  undressed  and  hesitating  till  he  become  cold  and  shivery.  It 
is  a  common  and  pernicious  error  to  suppose  that  it  is  necessary  to  be 
well  cooled  down  before  plunging  into  the  bath.  If  needful,  indeed,  a 
short,  brisk  walk  should  be  taken  just  before  the  bath,  to  warm  the 
surface  and  extremities. 

The  immediate  effect  of  cold,  in  proportion  to  its  degree,  is  to  lessen 
the  perspiration.    A  cold  bath  at  first  checks  perspiration,  but  soon 
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afterwards  this  secretion  becomes  considerably  augmented,  and  in  a 
greater  degree  after  sea  than  after  simple  water  bathing. 

Upon  the  kidneys  we  must  record  another  effect :  driven  from  the 
skin,  in  the  first  instance,  the  blood  flows  into  and  fills  the  internal 
organs,  and  the  kidneys  partaking  of  this  congested  state,  there  arises 
the  frequent  and  transitory  occurrence  of  a  small  quantity  of  albumen 
in  the  urine  during  the  bath,  at  least  this  is  the  probable  explanation 
of  a  matter  of  fact. 

The  effects  of  cold  baths  on  tissue  change  have  already  been  pointed 
out,  and  the  observations  on  this  subject  will  be  supplemented  and 
confirmed  by  those  we  have  now  to  make  relating  to  the  influence  of 
sea-baths  on  the  constituents  of  the  urine.  Baths  augment  the 
quantity  of  the  urea  and  sulphuric  acid  of  the  urine.  Whether  this 
increase  exceeds  the  limits  of  the  natural  healthy  variations,  or 
whether  the  experiments  are  sufficiently  numerous  to  prove  the  state- 
ment, has  been  called  in  question.  It  is  not,  however,  to  be  expected 
that  the  tissue  change  would  at  once  be  greatly  augmented,  or  that 
the  increase  at  any  time  would  exceed  the  maximum  of  health  ;  con- 
sequently the  increase  of  urea  in  its  turn  should  not  exceed  the 
maximum  quantity  excreted  in  health.  But  surely,  if  for  some  time 
the  excretion  of  urea  is  maintained  at  its  maximum,  this  single  fact 
alone  would  establish  the  influence  of  baths,  so  far  as  they  could  be 
expected  to  operate,  and  would  show  that  sea-bathing  increases  disin- 
tegration of  the  nitrogenous  tissues. 

Beneke's  observations  have  led  to  the  same  conclusion :  when  food 
was  taken,  just  sufficient  to  maintain  the  weight  of  the  body  at  a  fixed 
point,  he  found  that  baths  immediately  reduced  the  weight  of  the 
body,  a  loss  certainly  due  to  heightened  disintegi*ation  of  the  tissues. 
But  when  an  extra  supply  of  food  was  allowed,  to  satisfy  the  increased 
appetite  caused  by  the  increased  consumption  of  the  tissues,  then  by 
means  of  an  improved  assimilation  the  body  gained  in  weight. 
Baths  have  been  said  to  increase  the  quantity  of  uric  acid,  although 
this  is  stated  to  be  lessened  by  sea  air  :  but  on  this  point  observations 
are  as  yet  insufficient. 

The  urinary  water  is  temporarily  and  often  greatly  increased  by 
the  bath,  though  the  whole  day's  urine  may  be  lessened  in  quantity, 
probably  owing  to  a  subsequent  excessive  elimination  by  the  skin. 
In  Beneke's  observations  the  intestinal  secretions  were  also  augmented, 
and  some  of  the  water  which  the  kidneys  would  else  have  secreted 
may  have  escaped  in  this  way. 

It  is  scarcely  necessary  to  occupy  much  space  with  a  narration  of 
the  cases  likely  to  derive  benefit  from  sea-bathing.  In  chronic  illness, 
attended  by  debility,  sea-bathing  yields  the  best  results,  but  it  is 
especially  useful  to  those  recovering  from  acute  diseases,  and  to 
persons  whose  health  has  been  broken  by  over-work,  by  residence  in 
towns,  by  sedentary  employment,  or  by  injurious  excesses.    It  is  a 
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question  of  much  importance  whether  phthisical  persons  should  take 
sea-baths,  and  our  answer  must  be  qualified  by  the  circumstances  of 
each  case.  When  the  disease  is  chronic,  with  little  or  no  elevation 
of  temperature  (little  or  no  fever),  when,  indeed,  the  case  is  one  of 
fibroid  infiltration  of  the  lungs,  without  active  formation  of  tubercle, 
sea-baths  may  be  permitted,  due  regard  being  paid  to  the  rules  just 
laid  down. 

When  the  cold  bath  or  cold  sponging  cannot  be  borne,  it  is  often 
useful  to  rub  the  body  vigorously  with  a  towel  wrung  out  of  tepid  or 
cold  water,  or  the  naked  patient  may  have  a  sheet,  wrung  out  of  cold 
water,  thrown  over  the  shoulders,  and  be  rubbed  down  with  the  sheet. 
This  plan  is  useful  to  prepare  the  way  for  the  cold  sponge-bath,  and 
is  applicable  to  the  same  class  of  cases,  since  it  excites  reaction  and 
produces  tissue  change  and  stimulates  digestion ;  like  the  sea-bath, 
it  is  a  true  tonic.  It  is  useful  also,  to  relieve  fatigue  after  a  hard 
day's  walk,  etc. 


THE  SITZ-BATH 

The  sitz-bath  is  largely  and  beneficially  used  in  hydropathic  institu- 
tions. The  water  should  be  between  60°  and  80°,  and  the  patient 
should  sit  in  it  from  five  to  thirty  minutes,  once  or  twice  a  day.  At 
first  it  causes  contraction  of  the  arterioles,  not  only  of  the  immersed 
skin,  but  also  of  the  intestinal  vessels,  and  hence  more  blood  is  sent 
to  the  head  and  upper  extremities.  After  the  bath  is  discontiniied 
the  reverse  process  sets  in,  more  blood  being  sent  to  the  abdominal 
organs,  and  a  diminished  supply  flowing  to  the  brain.  The  sitz-bath 
greatly  relieves  fatigue  and  soothes  an  irritable,  restless  state  of  the 
nervous  system.  It  likewise  often  lessens  headache,  and  by  lessening 
the  amount  of  blood  in  the  brain,  it  is  in  many  instances  usefully 
employed  to  procure  sleep.  By  its  means  the  bowels  may  be  regulated 
— further,  it  often  serves  to  augment  the  catamenial  flow.  After  the 
sitz-bath  reaction  should  be  promoted  by  friction  or  exercise. 


ON  PACKING  WITH  THE  WET  SHEET 

Packing  with  the  cold  wet  sheet,  although  at  present  seldom  em- 
ployed outside  hydropathic  establishments,  is  undoubtedly,  in  many 
diseases,  a  very  efficacious  treatment. 

Dr.  Johnson,  in  his  work  on  hydropathy,  directs  first  the  preparing 
of  a  mattress  with  a  pillow  to  support  the  patient's  head ;  then  "  upon 
the  mattress,  and  extending  over  the  pillow,  two  blankets  are  spread, 
and  over  this  a  sheet  wrung  out,  as  dry  as  possible,  of  cold  water. 
The  patient  lies  down  on  his  back,  perfectly  unclothed,  with  his 
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head  comfortably  i^laced  on  the  pillow;  an  attendant  now  approaches, 
say  on  the  patient's  left,  and  first  puckering  the  blankets »  from  the 
back  of  the  head  down  to  the  back  of  the  neck,  reaches  across  the 
chest,  seizes  the  right  upper  corners  of  the  blankets,  and  brings  them 
tightly  across  under  the  chin  to  his  own  side  (the  left),  and  tucks 
them  well  and  evenly  under  the  left  shoulder,  where  it  joins  the  root 
of  the  neck,  and  under  the  point  of  the  same  shoulder.  He  now 
reaches  across  the  body  again,  and  brings  over  all  the  rest  of  the 
right  sides  of  the  blankets  to  the  left  side  of  the  patient,  and  then 
proceeds  to  tuck  them  well  and  evenly  under  the  left  side,  beginning 
where  he  left  ofF,  at  the  point  of  the  shoulder,  and  proceeding  quite 
down  to  the  heels.  The  patient  is  now  entirely  enveloped  in  one 
half  of  the  blankets,  and  the  attendant  finishes  the  operation  by 
passing  over  to  the  right  side  of  the  patient,  and  then  proceeding  to 
tuck  the  left  sides  of  the  blankets  under  the  right  side  precisely  in 
the  same  manner  as  we  have  seen  him  tuck  the  right  sides  of  the 
blankets  under  the  left  side  of  the  patient.  The  attendant,  standing 
oa  the  right  side  of  the  patient's  legs,  finally  insinuates  his  left  hand 
under  the  backs  of  the  ankles,  lifts  them  up,  and  then  with  his  right 
hand  turns  back  the  lower  ends  of  the  blankets  under  the  heels." 
The  wet  sheet  should  reach  to  the  ankles,  and  "  be  wide  enough  to 
overlap  in  front  of  the  body  about  eight  or  twelve  inches :  over  the 
whole  four  or  five  blankets  are  placed,  and  pressed  down  close  to  the 
sides." 

This  pack  is  useful  in  specific  fevers  and  acute  inflammatory 
diseases.  It  has  long  been  employed  in  scarlet  fever,  and  should 
be  used  from  the  beginning  and  throughout  its  course.  In  moderate 
attacks  it  is  sufficient  to  pack  the  patient  from  thirty  to  fifty 
minutes  ;  but  if  the  fever  is  veiy  high,  if  the  rash  comes  out  slowly, 
imperfectly,  and  of  a  dull  colour,  if  the  patient  is  restless  and  wan- 
dering, the  packing  must  be  continued  an  hour  or  longer,  and  be 
repeated  three  or  four  times  a  day.  This  treatment  develops  the 
rash,  gz-eatly  reduces  the  fever,  quiets  the  pulse,  renders  the  skin 
moist  and  comfortable,  and  abates  the  restlessness  and  wandering, 
A  short  time  after  the  application  of  the  wet  sheet,  a  patient,  pre- 
viously restless  and  wandering,  will  often  fall  into  a  quiet  refreshing 
sleep,  and  awake  calm  and  free  from  delirium.  Its  influence  on  the 
pulse  and  temperature  is  striking,  the  pulse  in  a  few  hours  falling 
fifteen  to  twenty  beats  in  the  minute ;  a  repetition  of  the  packing 
greatly  reduces  the  fever.  The  packing  is  especially  indicated  on  sup- 
pression or  recession  of  the  rash,  when  serious  symptoms  are  apt  to 
arise ;  the  cold  sheet  wiU  then  bring  out  a  brilliant  rash,  followed, 
generally,  by  immediate  improvement  in  the  patient's  condition.  It 
has  been  recommended  to  dash  two  or  three  pailfuls  of  cold  water 

*  Before  dealing  -vvitli  the  blankets  the  patient  Avill  have  been  quickly 
enveloped  in  the  wet  sheet  upon  which  he  has  laid  himself. 
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over  the  patient  aftBr  each  packing.  During  the  whole  course  of  the 
fever  a  cold  wet  compress,  renewed  every  three  hours,  should  be 
worn  round  the  throat,  and  if,  on  the  decline  of  the  fever,  the 
tonsils  remain  large,  or  there  is  chronic  inflammation  of  the  fauces 
or  larynx,  this  application,  renewed  less  frequently,  or  applied  only 
at  night,  should  be  continued  till  these  morbid  conditions  cease. 
The  compress  should  be  composed  of  linen,  several  times  folded,  and 
fastened  round  the  throat  by  another  piece  of  folded  dry  linen.  Cold 
packing  is  beneficially  employed  in  other  fevers,  and  in  acute  inflam- 
mations, such  as  measles,  small-pox,  pneumonia,  pleurisy,  rheumatism, 
and  gout. 

In  acute  rheumatism,  when  the  pain  forbids  the  patient  to  be 
moved,  the  front  of  the  body  only  should  be  packed,  and  a  wet  cold 
compress,  renewed  every  two  or  three  hours,  should  be  wrapped  round 
each  of  the  painful  joints.  If  the  prejudices  of  the  patient's  friends 
prevent  the  use  of  the  cold  sheet,  the  body  should  be  sponged  with 
tepid  or  cold  water  several  times  a  day,  and  if  the  perspiration  is 
abundant  and  foul,  soap  should  be  used.  In  addition  to  sponging,  the 
wet  cold  compress,  as  previously  described,  should  be  applied  to  the 
painful  joints.  There  can  be  no  question  as  to  the  superiority  of  this 
treatment  over  that  of  swathing  the  patient  in  flannel  clothes,  and 
covering  him  with  blankets  to  make  him  sweat.  To  avoid  the  sup- 
posed danger  of  catching  cold,  these  woollen  clothes  are  worn  day 
after  day,  tiU,  saturated  with  putrefying  perspiration,  the  stench 
sickens  and  de-appetizes  the  patient,  and  a  crop  of  irritating  miliary 
vesicles  is  engendered,  Avhicli  breaks  the  patient's  sleep. 

In  pneumonia  some  pack  the  chest  only,  and  renew  the  cold  appli- 
cations hourly,  or  even  oftener  ;  a  mode  of  treatment  which  is  said  to 
remove  the  pain,  quiet  the  pulse,  calm  the  breathing,  and  reduce  the 
fever. 

When,  as  often  happens,  the  patient's  friends  object  to  the  cold 
packing  through  fear  of  "  inflammation,"  or  of  "  turning  the  disease 
inwards,"  the  sheet  may  be  wrung  out  of  tepid  water,  and  by  the 
time  it  is  spread  for  the  reception  of  the  patient  it  will  be  siifificiently 
cool  to  answer  the  purpose. 

A  pedestrian,  after  great  exertion,  will  find  it  an  agreeable  restora- 
tive, preventing  stiffness  and  aching  of  the  muscles,  to  strip  and 
wrap  himself  in  a  dripping-wet  cold  sheet,  well  rubbing  himself  after- 
wards ;  if  stiffness  still  remains,  a  few  drops  of  tincture  of  arnica 
taken  internally  will  remove  it. 

Cold  or  tepid  packing  is  useful  in  the  summer  diarrhoea  of  children. 

A  daily  cold  wet  pack  is  often  a  very  useful  application  in  chronic 
diarrhoea,  like  that  often  met  with  in  persons  coming  from  a  tropical 
climate,  and  due  probably  to  chronic  catarrh  of  the  intestinal  mucous 
membrane. 

In  insomnia  the  wet  pack  is  often  a  means  of  obtaining  sleep 
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when  drugs  are  powerless.  lu  states  of  great  excitement,  with 
restlessness,  as  in  the  delirium  of  fever,  also  in  certain  cases  of  in- 
sanity with  maniacal  excitement,  the  wet  pack  is  most  useful  as  a 
means  of  quieting  the  patient.  Carefully  applied  and  carefully 
watched,  there  is  no  danger  in  these  applications,  and  a  double  pur- 
pose is  often  served,  for  the  wrappings  act  as  a  most  efficient  means 
of  mechanical  restraint  in  its  mildest  form.  Applied  roughly,  and 
then  left  for  the  patient  to  twist  and  distort  by  his  writhing.s,  the 
application  is  a  dangerous  one,  and  it  is  in  this  way  that  discredit 
has  come  upon  a  valuable  therapeutic  agent  in  maniacal  states. 

The  same  rules  govern  the  use  of  the  wet  sheet  as  of  the  bath,  viz., 
the  less  the  powers  of  resistance  in  the  given  case  before  us,  the 
shorter  should  be  the  application,  and  in  the  very  weak  and  exhausted 
it  is  often  advisable  to  wring  the  sheet  out  of  hot  water  and  apply 
quickly  before  it  has  time  to  cool  much.  If  after  any  of  these  uses  of 
water  the  extremities  remain  cold,  the  treatment  is  not  successful. 


THE  DRIP  SHEET 

As  an  application  allied  to  the  wet  pack,  and  described  by  Weir 
Mitchell  as  a  remedy  past  praise  in  many  cases  of  insomnia,  we  may 
here  describe  its  mode  of  employment : — In  a  basin  of  water  at  G5° 
Pah.  (the  temperature  may  be  lowered  day  by  day  till  55°  or  even  less  is 
reached)  a  sheet  is  placed  with  the  corners  hanging  out  for  convenient 
seizing  ;  the  patient  stands  in  one  garment  in  a  bath  of  comfortably 
hot  water,  and  round  his  head,  turbanwise,  a  large  soft  towel,  wrung 
out  of  iced  water,  is  wound  ;  the  patient's  covering  is  removed,  and 
the  attendant,  standing  in  front,  seizes  by  its  two  corners  the  wet 
sheet  and  thi'ows  it  around  the  patient,  who  takes  hold  of  it  at  the 
neck;  a  rough,  smart  rub  from  the  outside  applies  the  sheet  every-, 
where ;  this  takes  but  two  minutes  or  less  ;  the  sheet  is  now  dropped, 
and  the  patient  lies  down  on  a  blanket  spread  out  upon  a  lounge,  and 
is  wrapped  up  in  this ;  thorough  drying  with  a  coarse,  rough  towel 
now  follows,  a  dry  blanket  is  substituted,  and  now  the  head-wrap  is 
removed  and  the  hair  thoroughly  dried ;  the  nightdress  is  then  put 
on,  and  the  patient  gets  to  bed,  and  the  feet  are  enveloped  in  a  flannel 
wrap.  The  results  which  are  obtained  are  worth  all  the  trouble  taken 
according  to  Weir  Mitchell.  He  adds  that  if  this  fail  a  pack  may 
succeed. 
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COLD  BATHS  IN  TEVERS 

The  elaborate  investigations  regarding  the  action  of  cold  applications 
in  fevers,  made  in  Germany  especially,  induce  me  to  devote  a  separate 
chapter  to  this  important  subject. 

These  investigations  confirm  the  conclusions  of  Carrie  and  J ackson, 
and  give  precision  to  our  knowledge  concerning  the  application  of  cold 
to  the  surface,  and  its  effects.  This  treatment  has  been  employed  in 
typhus,  typhoid,  and  scarlet  fevers,  measles,  and  other  febrile  diseases. 
More  recently.  Dr.  Wilson  Fox  and  others  have  by  this  means  cured 
patients  suffering  from  the  hyperpyrexia  occasionally  observed  in 
rheumatic  fever,  a  condition,  owing  to  its  sudden  onset  and  rapid 
course,  hitherto  regarded  as  almost  necessarily  fatal. 

Many  of  the  symptoms,  and  dangers,  of  fevers,  depend  in  great 
measure  on  the  elevation  of  the  temperature.  The  effects  of  fever, 
whether  specific  or  inflammatory,  are  due  either  to  elevation  of  the 
temperature,  to  the  specific  cause  of  the  fever,  or  to  the  local  inflam- 
mation. The  symptoms  common  to  all  fevers  are  due  simply  to  the 
elevated  temperature  of  the  body,  whilst  the  characteristic,  i.e.  specific, 
symptoms  are  due  either  to  the  specific  poison  or  to  the  local  inflamma- 
tion. The  increase  of  temperature  affects  the  organs  in  a  twofold 
manner :  in  the  first  place,  it  perverts,  depresses,  or,  if  the  rise  is  very 
high,  abolishes  function ;  in  the  second  place,  it  produces  fatty,  or,  as 
it  is  termed,  parenchymatous  degeneration  of  all  the  tissues. 

That  the  common  symptoms  of  fever,  such  as  headache,  delirium, 
quick  pulse,  dry  skin,  and  general  weakness  are  due  to  the  height- 
ened temperature  is  well  shown  by  the  effects  of  a  treatment  which 
is  able  to  reduce  this  abnormal  temperature,  for  if  by  the  aid  of  the 
cold  bath  or  by  quinine  we  lower  the  temperature  to  the  normal 
standard,  these  pjTexial  symptoms  at  once  disappear. 

Fatty  degeneration  of  the  tissues  sets  in  during  the  progress  of  a 
fever,  especially  when  prolonged.  This  degeneration  has  been  observed 
more  particularly  and  fully  in  the  liver,  kidneys,  heart,  blood-vessels, 
and  voluntary  muscles.  It  is  in  all  probability  due  to  the  pyrexia, 
for  the  degree  and  extent  of  the  changes  correspond  to  the  degree 
and  duration  of  the  elevation  of  temperature ;  similar  changes  occur 
when  the  temperature  of  an  animal  is  raised  artificially  by  keeping 
it  in  a  warm  chamber.  Under  these  circumstances  the  cells  of  the 
liver  and  kidneys  become  first  cloudy,  then  granular,  finally  the 
nucleus  becomes  obscured,  and  the  entire  cell  distended  with  granules, 
which  appear  to  be  the  precursors  of  fat  droplets,  by  the  accumulation 
of  which,  ultimately,  many  cells  burst  and  perish.  The  muscular 
tissue  of  the  heart  and  of  the  voluntary  muscles  becomes  granular, 
then  fatty,  and  in  severe  cases  their  fibres  undergo  extensive  de- 
struction. 

These  effects  of  high  temperature  can  obviously  be  combated  only 
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by  means  which  lower  the  temperature  and  prevent  the  further  undue 
development  of  body-heat.  Foremost. amongst  these  means  must  rank 
cold  baths.  Employed  early  enough,  they  obviate  the  immediate 
depressing  effect  of  the  temperature  on  the  tissues,  and  prevent  the 
oncoming  of  parenchymatous  degeneration.  Thus  they  strengthen  the 
heart,  with  reduction  of  the  frequency  of  the  pulse,  and  so  avert  the 
danger  of  failure  of  the  heart,  and  of  hypostatic  congestion.  They  tend 
likewise  to  prevent  delirium,  and  to  produce  sound  and  refreshing  sleep, 
to  improve  digestion  and  assimilation,  and  to  promote  the  general 
nutrition  of  the  body,  and  thus  to  ward  off  or  to  lessen  the  risk  of 
bed  -sores  and  exhausting  suppurations.  The  period  of  convalescence 
is  shortened,  though  some  deny  this,  by  the  promotion  of  assimilation, 
and  the  prevention  of  parenchymatous  degeneration.  It  is  true  that 
the  specific  poison  of  some  fevers,  as  typhoid  or  typhus,  will  itself 
probably,  in  some  degree,  affect  the  heart,  brain,  and  functions  gene- 
rally, but  that  their  depression  is  mainly  due  to  the  elevated  tem- 
perature is  shown  by  the  great  abatement  of  the  symptoms  referable 
to  these  organs,  when  the  temperature  is  reduced.  True,  it  may  be 
plausibly  urged  that  without  elevation  of  temperature  the  specific 
poison  cannot  be  formed,  and  hence  anti-pyretic  treatment  Avill  like- 
wise obviate  its  depressing  effects. 

Cold  bathing  is  applied  in  various  ways — by  means  of  the  general 
cold  bath,  affusion,  packing,  sponging,  and  by  the  use  of  ice. 

Brand,  to  whom  the  revival  of  this  hydropathic  treatment  is  chiefly 
due,  has  employed  it  largely  in  typhoid  fever.  In  mild  cases  he  iises 
cold  wet  compresses,  or  frequent  washings  with  cold  Avater,  or  repeated 
packings  in  a  cold  wet  sheet,  or  a  warm  bath  gradually  cooled.  In 
severe  cases  he  recommends  affusion,  the  shower-bath,  or  the  general 
cold  bath.  He  generally  places  the  patient  in  a  sitz-bath,  and  pours 
water  of  50°  to  55°  Fah.  over  the  head  and  shoulders,  for  ten  or 
fifteen  minutes,  wraps  him  afterwards  unwiped  in  a  sheet,  and  covers 
him  over  with  a  coverlet,  and  to  his  chest  and  stomach  applies 
compresses  wrung  out  of  iced  water  ;  but  if  the  patient  complains  of 
the  cold  he  covers  the  feet  more  warmly  or  applies  hot  bottles  to 
them. 

Hagenbach  employs  a  general  cold  bath  of  68°  to  77°  F.ah.  for  ten 
cr  twenty  minutes,  and  if  there  is  much  delirium,  or  coma,  he  at  the 
same  time  pours  cold  water  over  the  patient's  head.  He  disapproves 
of  the  frequent  cold  washings  and  packings,  asserting  that  they 
abstract  but  little  heat,  and  that  they  fatigue  the  patient. 

The  method  employed  by  Ziemssen  and  Immerman  is  the  most 
agreeable  to  the  patient,  and  being  equally  efficient,  it  is  the  treat- 
ment most  likely  to  be  generally  adopted.  They  immerse  the  patient 
in  a  bath  of  95°  Fah.,  and  in  the  course  of  twenty  to  thirty  minutes 
gradually  cool  it  to  G0°  by  the  addition  of  cold  water.  This  bath  is 
agreeable  to  fever  patients.    These  observers  do  not  employ  affusion, 
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since  the  patient  dislikes  it  much,  nor  do  they  use  cold  compresses, 
since  these  do  not  affect  the  rectal,  i.e.  deep,  temperature.  They  find, 
however,  that  cold  packings  do  reduce  the  temperature  of  the  rectum. 
For  young  children  and  old  persons  the  severity  of  the  application 
must  be  apportioned  to  the  strength  of  the  patient.  Brand  wraps  a 
child  in  a  wet  sheet,  and  placing  it  on  a  table  pours  cold  water  over  its 
head.  For  children  and  the  aged  Hagenbach  employs  for  half  an  hour 
a  warm  bath,  gradually  cooled  by  the  addition  of  cold  water  to  8G°  or 
75°  Fah.  Weakly  patients  should  be  well  rubbed  on  leaving  the  bath. 
Hagenbach  adopts  this  treatment  whenever  the  temperature  rises 
above  102°  Fah.,  while  Brand  recommends  it  whenever  the  tempera- 
ture mounts  above  103°  Fah.  Friction  over  the  whole  surface  of 
the  body  by  rubbing  with  the  hand  during  the  continuance  of  the 
bath  appears  to  add  considerably  to  the  value  of  the  treatment.  By 
this  means  the  circulation  is  quickened  and  the  vascular  tone  im- 
proved. 

In  private  practice  I  find  the  assiduous  application  of  cold  cloths 
wruno;  out  of  ice-cold  water  more  convenient  than  the  use  of  the 
general  cold  bath.  This  plan,  if  effectually  carried  out,  promptly  re- 
duces the  temperature.  Thus,  by  the  method  I  am  about  to  describe, 
I  have  seen  the  temperature  in  hyperpyrexia  redu.ced  in  two  or  three 
hoiu'S  from  107°  to  101°,  or  even  lower. 

Dip  four  napkins,  or  small  towels,  into  iced  water,  and  wring  them 
nearly  dry,  so  that  they  .may  not  drip  and  wet  the  bed,  then  apply 
them  one  below  the  other  from  the  chest  downwards.  As  soon  as  the 
four  cloths  are  disposed  over  the  chest  and  abdomen,  re-dip  and  re- 
wring  the  uppermost,  then  the  second,  third,  and  fourth,  seriatim, 
then  the  first  again,  and  so  on  continuously.  Supplementary  napkins 
to  the  head,  thighs,  and  arms  will  of  course  still  more  quickly  lower 
the  temperature,  and,  indeed,  should  be  employed  to  a  big  and  stout 
patient,  since  large  quantities  of  heat  have  to  be  withdrawn  through 
the  badly  condu.cting  fatty  layer  beneath  the  skin,  If  the  napkins  are 
very  frequently  changed,  this  method  is  most  efiicacious,  and  is  often 
highly  agreeable  to  the  patient,  being  in  this  respect  preferable  to  the, 
usually,  very  disagreeable  general  cold  bath.  In  some  instances,  even 
after  the  discontinuance  of  the  cold  cloths,  the  temperature  steadily 
falls  for  several  hours.  . 

The  repetition  of  these  processes  must  be  regulated  by  the  sub- 
sequent course  of  the  fever.  If  in  three  or  four  hours  the  temperature 
again  rises  to .  103°,  Brand  repeats  the  affusion.  In  most  eases  he 
finds  that  six  affusions  are  enough,  and  afterwards  he  applies  cold 
cloths  wrung  out  of  water  at  G0°  Fah.  two  or  three  times  a  day  ;  these 
applications,  provided  the  temperature  does  not  rise  higher  than  100^ 
Fah.,  being  made  smaller  and  less  frequent  as  the  case  progresses.  In 
very  severe  cases  the  affusion  must  be  employed  every  two  hours. 
When  thi3  patient  is  comatose,  and  the  foregoing  treatment  fails  to 
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restore  conscloiTsness,  Brand  applies  a  cold  affusion  of  45'^  Fah.  to  the 
head  every  half-hour. 

Dr.  Stohr  recommends  the  continuance  of  this  treatment  in  typhoid 
fever  to  the  middle  of  the  third  week  ;  but  it  may  be  required  longer, 
and  here  the  thermometer  decides. 

Ziemssen  and  Immerman  find  that  with  their  plan  four  or  five 
baths  are  necessary  the  first  day,  and  that  subsequently  two  or  three 
daily  will  suffice,  the  repetition,  however,  being  regulated  by  the 
information  afforded  by  the  thermometer.  They  prescribe  the  bath  at 
6  A.M.,  and  1  to  3  p.m.,  and  at  7  p.m.  Ziemssen  and  Immerman  found, 
as  might  be  expected,  that  in  typhoid  the  degree  of  cooling  and  its 
duration  differed  according  to  the  patient's  age,  and  the  severity  of 
the  case.  Thus  they  found  the  usual  reduction  to  be  3-6°  Fah,  in 
children,  and  2*5°  Fah.  in  adults.  In  severe  adult  cases,  however, 
the  temperature  fell  only  1-8^  Fah.,  and  the  effect  of  the  bath  was 
least  evident  in  cases  where  the  morning  remission  was  slight.  In 
severe  infantile  cases  they  found  that  the  temperature  recovered  its 
former  height  in  six  hours,  in  adult  cases  of  moderate  severity  in 
seven  houi's,  in  severe  adult  cases  in  six  hours  and  a  half,  and  in 
cases  with  slight  morning  I'emissions  in  three  hours. 

A  single  bath  often  effects  a  considerable  reduction  of  the  febrile 
temperature.  Thus  Hosier  reduced  the  temperature  in  a  case  of 
typhoid  7°  Fah.,  and  the  late  Dr.  Wilson  Fox,  in  one  of  his  interesting 
cases  of  rheumatic  hyperpyrexia,  12"4°  Fah. 

Dr.  Wilson  Fox's  exact  and  continuous  observations  on  some  cases 
of  rheumatic  hyperpyrexia  add  precision  to  our  knowledge  of  the 
effects  of  cold  baths.  He  has  shown  that  the  fall  of  temperature 
continues  to  the  extent  of  even  six  or  more  degrees,  for  forty  or  fifty 
minutes  after  the  discontinuance  of  the  bath.  It  is  important,  there- 
fore, to  observe  the  temperature  in  the  rectum  while  the  patient  is  in 
the  bath,  and  to  remove  him  before  the  heat  is  too  far  reduced,  lest 
too  great  a  withdrawal  lead  to  collapse.  This,  indeed,  appears  some- 
times to  occur,  for  we  read  of  cases  becoming  cyanotic,  although  German 
observers  aver  that  this  is  not  important,  and  advise  in  such  cases  the 
application  of  warm  bottles  to  the  extremities.  I  am  convinced,  how- 
ever, that  it  is  important  to  avoid  depression  to  this  hazardous  extent, 
as  I  have  seen  a  child,  suffering  from  scarlet  fever,  killed  by  an  over- 
energetic  employment  of  cold. 

German  observers  show  conclusively  that  this  treatment  greatly 
reduces  the  mortality  of  typhus  and  typhoid  fever.  Thus,  Brand 
treated  170  cases  of  typhus,  and  Bartels  thirty  cases  of  typhoid, 
without  a  single  death.  The  mortality  of  Hagenbach's  typhus 
patients  was  five  per  cent.,  provided  the  cases  were  treated  early ; 
and  Dr.  Stohr  reduced"  the  mortality  of  his  patients  fi'om  thirty  to 
six  per  cent.,  and  the  results,  he  thinks,  would  have  been  still  more 
favourable  could  he  have  treated  some  of  his  cases  earlier.  Lieber- 
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meister  lessened  his  mortality  from  twenty-seven  to  eight  per 
cent.' 

Notwithstanding  the  enthusiastic  laudation  of  the  cold-bath  treat- 
ment of  fevers  by  German  writers,  this  plan  is,  at  present,  not 
habitually  employed  in  this  country.  But  if  there  be  reason  to  hesitate 
whether  we  should  treat  the  acute  specific  fevers  or  inflammatory 
fever  by  this  heroic  method,  there  can  be  no  question  respecting  its 
necessity  in  the  treatment  of  hyperpyrexia.  This  most  dangerous 
condition  generally  arises  from  rheumatic  fever,  and  to  it,  no  doubt, 
most  of  the  fatal  cases  of  rheumatism  are  attributable.  It  may  occur, 
however,  in  the  course  of  any  fever ;  and  may,  indeed,  seize  a  person 
in  apparently  perfect  health.  The  first  case  of  hyperpyrexia  ever 
recorded  occurred  whilst  I  was  resident  officer  at  University  College 
Hospital,  and  this  was  an  instance  of  a  sudden  attack  in  a  woman 
who  had  recovered  from  rheumatic  fever,  and  was  on  the  point  of 
leaving  the  hospital  apparently  in  fair  health.  On  being  called  to 
her  assistance,  I  was  surprised  at  the  pungent  burning  heat  of  her 
skin,  and  to  my  astonishment  found  her  temperature  to  be  110°,  and  a 
little  later  111°.  She  died  in  eight  hours.  This  phenomenon,  so 
startling  then,  when  hyperpyrexia  was  unheard  of,  has  been  noticed 
since  in  hundreds  of  cases.  Hyperpyrexia  not  imcommonly  attacks 
children  who  just  before  have  seemed  to  be  in  good  health.  I  have 
often  seen  children  in  severe  convulsions,  and  have  found  their  rectal 
temperature  107°  and  108°  Fah.  The  hyperpyrexia  in  these  cases  may 
have  been  due  to  the  onset  of  an  acute  specific  fever  or  of  an  acute 
inflammation ;  but,  as  these  children  all  died,  it  was  impossible  to 
ascertain  the  cause  of  the  onset  of  the  fatal  hyperpyrexia.  Ordinarily, 
no  doubt,  hyperpyrexia  occurs  in  the  course  of  a  fever,  and  generally, 
perhaps,  when  the  curve  of  the  temperature  runs  at  a  ver}'-  high  level, 
but  It  by  no  means  rarely  comes  on  in  rheumatic  fever  when  the  fever 
is  moderate  and  the  symptoms  are  mild.  In  a  typical  case  of  hyper- 
pyrexia the  temperature  rises  rapidly,  reaching  in  the  course  of  a  few 
hours  110°,  112°,  or  even  higher.  This  severe  fever  perturbs  and 
depresses  the  functions.  At  first  the  patient  is  restless  and  delirious, 
the  delirium  being  either  slight  or  so  decided  that  he  has  to  be  re- 
strained. Sometimes  before  the  advent  of  delirium  the  patient  becomes 
blind.  The  delirium  soon  subsides,  and  the  patient  becomes  quite 
unconscious ;  the  pulse,  at  first  full  and  bounding,  now  becomes  exceed- 
ingly frequent  and  feeble ;  the  respirations  are  much  hurried ;  the  skin 
is  generally  dry ;  but  It  may  be  drenched  in  sweat.  Then  the  coma 
deepens,  the  breathing  becomes  more  frequent  and  shallow,  and  in  a 
few  hours  the  patient  dies.  Not  a  single  case  of  hyperpyrexia,  as  far 
as  I  know,  recovered  till  Dr.  Wilson  Fox  first  treated  his  cases  with 

*  Recent  statistics  place  the  mortality  for  this  treatment  of  typhoid  at 
about  seven  per  cent.,  i.e.  on  the  lowest  estimation,  at  one  half  the  mortality 
of  typhoid  treated  by  ordinary  methods. 
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the  cold  bath.  Since  then  tliis  treatment  has  been  largely  employed, 
and  with  a  great  measure  of  success  ;  indeed,  it  is  not  an  exaggeration 
to  say  that  the  majority  of  the  cases  thus  treated  have  been  saved. 
In  my  own  practice,  in  a  considerable  number  of  cases,  this  treatment 
has  generally  proved  successful,  and  it  is  a  source  of  great  gratifi- 
cation to  me  that  by  means  of  Dr.  Pox's  treatment  I  have  certainly 
saved  many  lives.  In  hospital  we  mainly  use  the  general  cold  bath, 
but  in  private  practice  the  application  of  ice-cold  cloths  in  the  way 
previously  described  will,  I  believe,  prove  more  convenient,  pleasant, 
and  safe.  In  a  given  case  several  cold  baths  are  necessary  as  a  rule, 
for  after  the  reduction  of  the  fever,  and  consequent  removal  of  the 
symptoms,  the  temperature  generally  rises  again.  It  is  intei'est- 
ing  to  note  the  passing  away  of  the  deadly  symptoms  as  the  tempe- 
rature falls.  The  patient  wakes  out  of  the  coma,  and  gradually  the 
mind  becomes  quite  clear ;  concurrently  the  pulse  falls  and  becomes 
stronger,  and  he  passes  quickly  from  most  imminent  peril,  from  the 
very  shadow  of  death,  to  the  condition  previous  to  the  onset  of 
the  hyperpyrexia.  Though,  as  I  have  said,  several  cold  baths  are 
generally  needed  to  completely  subdue  the  hyperpyrexia,  yet  in  three 
cases  after  the  first  reduction  of  the  temperature  the  hyperpyrexia 
did  not  return,  but  the  patients  forthwith  passed  from  a  condition  of 
urgent  danger  into  convalescence,  without  manifesting  a  single  un- 
favourable symptom. 

This  treatment  not  only  reduces  the  excessive  heat  of  fever,  but  it 
allays  the  nervous  symptoms,  and  limits  the  wasting ;  according  to 
Brand  it  also  prevents  meteorism  and  bleeding,  and  lessens  the 
diarrhoea  of  typhoid.  On  the  other  hand,  Hagenbach  and  Jiirgensen 
assert  that  this  treatment  fails  to  lessen  the  meteorism  and  diarrhoea 
of  typhoid  fever,  and  to  reduce  the  size  of  the  spleen  and  the  dicrotism 
of  the  pulse.  All  observers  agree  that  cold  baths  do  not  shorten  the 
course  of  typhoid,  typhus,  and  other  acute  specific  fevers  ;  but  Brand 
asserts,  while  Hagenbach  denies,  that  they  shorten  the  stage  of  con- 
valescence. 

This  treatment  rarely,  if  ever,  induces  either  bronchitis  or  pneu- 
monia, and  the  co-existence  of  either  with  fever  does  not  contra- 
indicate  the  use  of  cold  baths.  Liebermeister  even  says  that  hypo- 
static congestion  or  pneumonia  affords  not  only  no  reason  for  sus- 
pending the  baths,  but  that,  indeed,  under  their  use,  hypostatic 
pneumonia  sometimes  disappears.  And  though  I  have  several  times 
seen  all  the  signs  of  double  pneumonia  arise  after  the  bath,  for  instance, 
dulness,  tubular  breathing,  bronchophony,  yet  these  patients  have 
done  well.  Hsemorrhage  (recent)  and  peritonitis  are,  however,  regarded 
as  contra-indicating  baths. 

Ludwig  and  Schroder  find  that  this  treatment  of  fevers  greatly 
reduces  the  quantity  of  carbonic  acid  exhaled  by  the  lungs  and  the 
solid  constituents  of  the  urine,,  and  that  it  thus  lessens  the  tissue 
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changes :  a  very  singular  fact,  since  cold  baths,  in  health,  have  the 
very  opposite  effect.^  Dr.  H.  Fox  observes  that  sometimes  the  rectal 
temperature  rises  a  little  directly  the  patient  is  placed  in  the  bath  ; 
and  Drs.  Fiedler  and  Hartenstein  point  out  that  immediately  after  the 
bath  the  axillary  is  much  lower  than  the  rectal  temperature,  but  that 
half  an  hour  afterwards  this  discrepancy  is  reversed,  the  rectal 
temperature  becoming  from  1°  to  2°  Fah.  lower  than  the  axillary,  and 
so  continuing  during  three-quarters  of  an  hour. 

The  labour  involved  in  frequent  bathing,  and  the  fatigue  to  the 
patient  which  much  handling  and  lifting  must  entail,  these  are  the 
chief  objections  to  the  treatment,  and  in  private,  nay  even  in  hospital, 
they  tax  severely  the  available  resources.  Here  is  room  for  much  in- 
genuity, on  the  part  of  the  doctor  and  nurses.  The  bath  shoxild  be 
brought  to  the  side,  and  raised  if  possible  to  the  level,  of  the  bed.  Dr. 
Burr  3  describes  an  excellent  portable  bath  in  the  shape  of  a  macintosh 
sheet  which  may  be  slipped  under  the  patient  on  his  own  bed,  and  by 
means  of  a  cradle  apparatus  may  be  converted  into  a  bath  capable  of 
holding  20  gallons  if  need  be.  The  less  the  fatigue  to  the  patient, 
the  more  effective  the  bath.  As  previously  stated,  frictions  with  the 
hand  should  be  practised  during  the  bath. 
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The  eflPects  of  heat  on  the  body  are,  of  course,  for  the  most  part,  the 
opposite  of  cold.  By  surrounding  the  body  with  a  temperature  higher 
than  its  own  the  destruction  of  the  tissues  by  oxidation  is  consider- 
ably diminished.  Moreover,  experiment  has  shown  that  increased 
heat  impedes  or  destroys  the  electric  currents  in  the  nerves,  whence  it 
may  be  fairly  assumed  that  when  subjected  to  this  influence  they 
are  less  able  to  conduct  impressions  either  to  or  from  the  brain.  These 
two  considerations  may  perhaps  account  for  the  enfeebling  influence 
of  heat  on  the  body. 

The  general  loarm  bath,  if  not  too  hot,  is  at  first  highly  pleasurable, 
but  if  unduly  indulged  in,  throbbing  at  the  heart  and  in  the  large 
vessels  soon  comes  on,  with  beating  in  the  head,  and  a  sense  of 
oppression  and  anxiety.    These  sensations,  however,  when  perspira- 

1  It  will  be  noted,  however,  that  the  method  of  administration  of  the  bath 
in  health,  and  in  fever,  differs  essentially — the  object  of  the  former  being  to 
effect  a  reaction,  of  the  latter  to  avoid  such.  Accordingly,  in  fever  the 
application  of  cold  is  prolonged  till  a  distinct  depressant  effect  is  produced, 
till  indeed  any  powers  of  reaction  of  the  organism  are  overcome.  That  de- 
pression is  so  readily  brought  about  depends  upon  the  enfeebled  state  of 
the  body  in  fever. 

^  Braithwaite's  lietrosped,  vol.  cxii.  1895,  p.  133;  quoted  from  Journal  of 
American  Medical  Association,  June  8,  1895,  p.  867. 
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tion  breaks  out,  diminish  greatly  or  cease  altogether ;  but  if  the  bath 
is  continued  too  long,  the  foregoing  uncomfortable  sensations  return 
accompanied  by  great  prostration,  even  to  the  extent  of  fainting  ;  the 
pulse  becomes  greatly  accelei-ated  and  enfeebled,  while  the  temperature 
of  the  body  rises  very  considerably,  and,  if  the  heat  of  the  bath  is 
great,  may  even  reach  104°  Fah.,  that  is,  a  severe  fever  height, 

"Warm  baths  are  employed  in  Bright's  disease  to  increase  the 
perspiration,  so  as  to  lessen  the  dropsy,  and  carry  off  from  the  blood 
any  deleterious  matters  retained  in  it  through  the  inaction  of  the 
kidneys. 

We  must  here  always  bear  in  mind  the  purpose  of  the  hot  bath,  for 
it  is  too  much  the  practice  to  employ  hot  baths  in  Bright's  disease 
before  the  occurrence  either  of  dropsy  or  urajmia.  But  inasmuch  as 
the  baths  weaken  the  patient  considerably,  they  increase  the  ansemia 
and  so  actually  favour  dropsy.  They  should  therefore  only  be  em- 
ployed when  dropsy  or  ursemic  symptoms  are  marked.  In  dropsy,  no 
doubt,  they  are  often  very  serviceable  by  removing  a  large  quantity  of 
water  from  the  blood,  and  so  lessening  the  hydr^emia  on  which  the 
dropsy  depends ;  whilst  of  undoubted  service,  however,  they  induce 
much  weakness,  if  often  repeated.  In  my  experience  baths  are  greatly 
inferior  for  this  purpose  to  the  plan  of  making  incisions  over  each 
external  malleolus  in  the  way  described  in  the  section  on  acupuncture. 
This  treatment  reduces  the  dropsy  much  more  speedily,  and  far  more 
certainly. 

The  hot  bath  is  used  in  ursemia  with  the  view  of  eliminating  urea 
and  perhaps  other  retention  products  through  the  skin.  There  can  be 
little  doubt  that  this  treatment  is  serviceable  in  removing  many  of 
the  cerebral  manifestations  of  ursemia,  but  it  is  very  questionable 
whether  the  baths  so  act  by  eliminating  urea ;  for  it  is,  at  best,  doubt- 
ful whether  the  ursemic  symptoms  depend  on  the  retention  of  urea  in 
the  blood,  and  further,  it  is  uncertain  to  what  extent,  if  any,  the  bath 
can  eliminate  nitrogenous  products  through  the  skin.  It  is  certain 
that  in  health  very  little,  if  any,  urea  escapes  by  the  skin,  though  it 
is  probable  that  in  some  cases  of  Bright's  disease  urea  is  actually 
separated  in  the  perspiration.  Bartels  records  cases  where  crj^stals  of 
urea  covered  the  face,  and  by  their  accumulation  on  the  beard  gave  it 
a  frosted  appearance. 

The  general  warm  bath  is  of  signal  service  either  in  the  simple  or 
inflammatory  fever  of  children.  If  a  child  is  not  very  weak,  a  bath 
night  and  morning,  for  a  time  varying  from  five  to  ten  minutes, 
soothes  and  quiets,  and  often  brings  on  refreshing  sleep.  In  the 
febrile  diseases  of  grown-up  people  it  is  generally  difficult  to  employ 
the  general  warm  bath,  but,  in  its  stead,  sponging  with  hot  water 
often  induces  perspiration,  and  calms  at  the  same  time  the  restlessness 
of  the  patient,  thus  favouring  sleep.  The  same  means  will  soothe  the 
restlessness  of  convalescence  and  induce  sleep. 
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In  inflammatory  affections  warm  or  tepid  baths  are  supposed  to  act 
by  dilating  the  blood-vessels  of  the  skin,  and  so  withdrawing  blood 
from  the  internal  organs,  including  of  course  the  inflamed  organ  ;  by 
thus  lessening  the  amount  of  blood  in  any  given  part  the  bath  dimin- 
ishes inflammation.  Further,  by  withdrawing  blood  from  the  brain, 
the  warm  bath  favours  sleep. 

The  warm  bath  mitigates  or  removes  the  pain  of  colic,  renal,  biliary, 
or  otherwise.  Whether  its  effects  in  relaxing  spasm  and  so  removing 
pain  are  induced  through  its  soothing  influence  on  the  skin,  or  through 
the  weakness  caused  by  the  bath,  is  difficult  to  say  ;  the  bath  certainly 
seems  to  ease  the  pain  before  any  noticeable  weakness  is  produced. 
In  skin  diseases  of  various  kinds  the  general  warm  bath  is  invaluable. 
In  psoriasis,  eczema,  ichthyosis,  urticaria,  lichen,  prurigo,  and  scabies 
it  may  generally  be  employed  with  benefit.  It  is  especially  useful  in 
the  acute  state  of  eczema  and  psoriasis.  In  these  cases  rain  or  boiled 
water  should  be  used  ;  but  if  these  are  not  available,  the  water  should 
be  made  more  soothing  by  the  addition  of  small  pieces  of  common 
washing  soda,  gelatin,  bran,  or  potato-starch.  These  baths  allay 
inflammation  and  itching.  The  body  must  be  dabbed  dry  with  soft 
towels.  If  there  is  much  itching,  flannel  should  not  be  worn,  and 
scratching  should  be  prohibited. 

It  has  been  recommended  to  keep  a  patient  with  severe  burns  im- 
mersed for  days  in  the  warm  bath  :  this  treatment  is  said  to  ease  pain, 
diminish  suppuration,  promote  the  healing  process,  and  to  lessen  the 
contraction  of  the  cicatrix.  Local  burns,  as  of  a  limb,  may,  if  very 
painful,  be  most  successfully  treated  by  the  continuous  local  bath ; 
and  the  addition  of  common  salt,  in  the  proportion  of  a  small  tea- 
spoonful  to  the  pint  of  water,  by  approximating  the  water  of  the  bath  to 
the  salinity  of  the  plasma,  renders  the  bath  more  bland  to  the  tissues. 

As  a  means  of  obviating  the  various  symptoms  occurring  at  the 
change  of  life,  Dr.  Tilt  recommends  the  general  warm  bath  of  90° 
to  95°  Fah.  for  an  hour  once  a  week,  so  as  to  promote  free  perspira- 
tion. 

The  hot  sitz-bath  is  very  useful  in  cystitis  and  dysmenorrhoea.  It 
allays  pain  and  the  incessant  desire  to  micturate  and  the  straining. 
If  the  symptoms  are  urgent,  it  may  be  employed  two  or  three  times  a 
day  from  twenty  to  thirty  minutes  in  cystitis,  and  even  longer  in 
dysmenorrhoea. 

The  local  warm  bath  is  used  for  a  variety  of  purposes.  It  is  hardly 
necessary  to  refer  to  the  common  household  practice  of  putting  the 
feet  into  hot  water  just  before  going  to  bed,  to  induce  general  per- 
spiration, and  so  relieve  catarrh.  The  hot  foot-bath,  or  the  sitz-bath, 
is  of  great  service  when  the  menstrual  flow  is  either  deficient  or 
absent.  To  this  bath  mustard  may  be  added  with  advantage,  but,  as 
the  late  Dr.  Graves  insisted,  this  stimulating  bath  should  be  used 
only  at  the  menstrual  period.    Employed  nightly,  or  night  and  morn- 
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ing,  for  six  days,  commencing  one  or  two  days  before  the  period 
begins,  this  mustard-bath  is  a  very  useful  auxiliary  to  other  treat- 
ment, and  often  succeeds  in  establishing  menstruation.  The  sitz-bath 
is  often  effectual  when,  through  exposure  to  cold,  or  from  other  cir- 
cumstances, the  menstrual  flow  has  been  suddenly  stopped,  to  the 
patient's  great  annoyance  and  suffering.  Immersion  in  water  as  hot 
as  can  be  borne  is  said  to  be  very  useful  for  sprains  in  their  earliest 
stage. 

Dr.  Druitt  points  out  that  sponging  the  body  with  very  hot  water 
will  for  some  hours  diminish  the  excessive  perspiration  of  phthisis. 

Hot  water  to  the  legs  and  feet  sometimes  removes  headache,  and 
according  to  Dr.  Graves  relieves  distressing  palpitation. 

Sponging  the  face,  temples,  and  neck  with  water,  as  hot  as  can 
be  borne,  often  relieves  the  headache  of  influenza,  catarrh,  and  other 
diseases. 

The  immersion  of  the  feet  in  hot  water  with  or  without  mustard 
will  often  ai-rest  nose-bleeding.  The  vessels  of  the  lower  extremities, 
and,  probably,  by  reflex  action  the  vessels  of  the  pelvic  organs,  be- 
come much  dilated,  and  hence  blood  is  withdrawn  from  the  upper  part 
of  the  body,  and  vascular  pressure  lessened.  The  haemostatic  action 
may  be  in  part  accounted  for  by  this  depletion  of  the  bleeding  area  by 
withdrawal  to  distant  parts,  but  that  the  shock  of  heat,  exactly  as 
the  shock  of  cold,  may  reflexly  influence  the  whole  body,  and  possibly 
therefore  the  bleeding  area,  must  be  clearly  borne  in  mind. 

Hot  brine-baths,  such  as  those  at  Droitwich,  are  very  useful  in 
chronic  rheiimatism,  rheumatoid  arthritis,  gout,  and  sciatica.  A  brine- 
bath  can  be  made  by  adding  from  twenty  to  thirty  pounds  of  common 
salt  to  thirty  gallons  of  water  at  a  temperature  of  100°  Fah.  The 
patient  should  take  one  daily  of  from  twenty  minutes  to  half  an  hour's 
duration,  gradually  extending  the  time  to  an  hour.  This  jDroduces  no 
depression  like  a  plain  hot-water  bath.  On  the  contrary,  it  exhila- 
rates. When  only  one  or  two  parts  are  affected  or  painful,  as  the 
ankle  or  wrist,  I  have  found  that  the  immersion  of  the  parts  in  a 
saline  bath  gives  much  relief.  Many  chronic  cases  of  sciatica  are 
more  effectually  relieved  by  this  bath  than  by  any  other  treatment. 
The  efiicacy  of  the  salt-bath  is  the  more  singular  in  that  the  salt  is  the 
active  constituent,  for  hot  baths  will  not  replace  the  saline  baths,  yet 
since  little  or  none  of  the  salt  is  absorbed,  this  bath  must  act  by  a 
topical  influence  only  on  the  skin. 
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The  liot-air  bath  very  generally  succeeds  in  promoting  free  perspira- 
tion, but  when  it  is  difficult  thus  to  establish  a  free  flow  of  perspira- 
tion, the  hot-air  bath  may  be  preceded  by  the  general  warm  bath. 
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VaiDOur-baths  are  used  for  the  same  purpose,  and  are  less  depressing 
than  the  general  warm  bath.  Vapour  and  hot-air  baths  produce 
much  less  elevation  of  the  temperature  of  the  body,  a  circu.mstance 
which  probably  explains  their  difference  in  the  above  respect.  The 
reason  why  hot-air  baths  are  so  much  less  potent  than  water-baths, 
is  because,  for  any  given  temperature,  the  amount  of  heat  which  the 
air-bath  pours  into  the  patient  is  incomparably  less  than  in  the  case 
of  the  water-bath.  In  other  words,  the  dose  of  heat  is  incomparably 
less.  The  relative  densities  or  tenuities  of  the  two  substances,  their 
specific  heats  and  conducting  powers,  explain  this  difference  in 
activity. 

The  usual  hot-air  bath,  with  the  lamp  or  hot  bricks,  does  not  in 
most  instances  cause  heat  enough  to  induce  copious  sweating.  Gas 
as  a  heating  agent  is  more  efficient,  but  it  is  difficult  to  manage 
unless  Avith  a  special  apparatus.  The  lamp-bath  under  a  cape,  if  the 
patient  is  strong  enough  to  sit  up,  often  induces  very  free  sweating. 
The  copious  perspiration  thus  induced  is  very  efficacious  in  relieving 
ursemic  symptoms,  and  this  treatment  is  much  more  efficient  and  less 
depressing  than  hydragogue  purgation. 
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The  forcible  impact  of  water  upon  the  body,  and  the  impression  it 
makes  on  the  nerves,  or,  to  use  the  general  expression,  the  shock  it 
produces,  is  sometimes  very  great,  sufficient  maybe,  even  in  the  case 
of  strong  and  healthy  persons,  to  produce  considerable  depression  and 
languor,  lasting  hours  and  occasionally  days. 

The  slioiver-batli  is  a  remedy  not  much  used,  patients  ordinarily 
manifesting  great  repugnance  to  it.  The  sponge-bath,  or  the  local 
douche,  may  usefully  supply  its  place. 

In  the  sponge-bath  we  have  all  the  conditions  of  the  common  bath. 
Both  are  cleansing,  bracing,  and  invigorating,  and  the  action  of  each 
is  identical  in  kind. 

The  sponge-bath  is  often  employed,  not  merely  for  its  tonic  effects, 
but  for  the  sake  of  the  shock  it  causes  to  the  nervous  system. 

In  the  treatment  of  laryngismus  stridulus  cold  sponging  is  more 
successful  than  anything  else.  The  practice  of  confining  little 
children,  thus  affected,  to  a  warm  close  room,  and  sousing  them  in 
warm  baths  several  times  a  day,  is  positively  injurious,  and  inevit- 
ably aggravates  the  severity  and  frequency  of  the  crowing  breathing. 
Cold  sponging  twice  or  thrice  daily,  according  to  the  severity  of  the 
case,  will  scarcely  ever  fail  to  modify  the  disease,  however  severe 
the  attack. 

So  prompt  is  the  relief  of  cold  sponging  that  a  child  subject  to 
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hourly  attacks  during  the  day,  and  to  ceaseless  attacks  at  night,  is 
frequently  instantaneously  delivered  from  them.  At  all  events  a 
decided  improvement  always  occurs,  and  the  intervals  between  the 
attacks  are  much  prolonged.  It  rarely  happens  that  the  strident 
crowing  resists  this  treatment  more  than  two  or  three  days.  The 
mother  should  be  directed  to  keep  the  child  out  of  doors  the  greater 
part  of  the  day,  no  matter  how  cold  the  weather— indeed,  the  colder 
the  better.  Laryngismus  seldom  attacks  children  more  than  a  year 
old.  At  so  tender  an  age  it  might  be  feared  that  the  child  would 
run  great  danger  of  catching  cold  from  the  sponging  treatment,  but 
no  such  fears  need  be  entertained.  With  the  necessary  precautions 
even  the  youngest  child  may  be  sponged  with  perfect  safety  several 
times  a  day.  Nor  will  the  average  child  catch  cold  even  in  the  coldest 
weather  when  carried  out  of  doors,  though  one  prone  to  bronchitis 
should  be  kept  indoors  when  the  weather  is  very  severe,  and  undergo 
the  cold-water  sponging  only.  After  a  very  extensive  experience  of 
this  treatment  I  have  rarely  found  that  children  suffering  from  laryn- 
gismus catch  cold,  and  in  the  exceptional  cases  the  catarrhal 
symptoms  have  been  insignificant.  This  treatment  frequently  saves 
life,  and  averts  not  only  the  crowing  breathing,  but  also  dangerous 
symptoms,  such  as  partial  convulsions  in  the  form  of  carpo-pedal  con- 
tractions and  sqiiinting ;  laryngismus,  when  fatal,  generally  destroys 
by  exciting  an  attack  of  general  convulsions.  Laryngismus  stridulus 
is  sometimes  accompanied,  and  is  indeed  at  times  apparently  induced, 
by  laryngitis,  as  indicated  by  the  peculiar  hoarse  voice.  In  such 
cases  cold  sponging  must  be  used  cautiously,  for  it  often,  though  by 
no  means  invariably,  increases  the  laryngitis,  and  therefore  the  laryn- 
gismus. Among  the  poorer  classes,  at  certain  seasons  of  the  year, 
laryngismus  is  one  of  the  most  common  causes  of  convulsions,  which 
tend  so  often  to  a  fatal  issue. 

The  surest  and  speediest  way  of  arresting  a  paroxysm  of  crowing 
breathing  is  to  dash  cold  water  over  the  child.  At  the  onset  of  a 
paroxysm  cold  water  should  be  dashed  on  the  child's  face,  and  if  this 
does  not  at  once  aiTest  the  attack,  water  should  be  applied  to  the 
whole  body.  Laryngismus  fortunately  prevails  in  the  early  spring, 
when  the  cold  weather  itself  is  a  ready  means  of  cure. 

Since  by  this  treatment  laryngismus  is  usually  cured  at  once,  or 
rarely  lasts  more  than  a  few  days,  it  is  obvious  that,  in  these  cases, 
cold  water  does  not  act  as  a  mere  tonic,  although  in  this  respect  also 
it  is  very  useful,  because  laryngismus  generally  attacks  weakly, 
sickly,  and  rickety  children. 

Any  irritation  aggravates  laryngismus  and  impedes  its  cure. 
Hence,  if  the  relief  from  cold  sponging  is  less  marked  than  might 
be  e;spected,  some  source  of  irritation  should  be  sought  for  and  re- 
moved. The  gums,  if  swollen,  red  and  hot,  must  be  freely  lanced 
and  the  cuts  maintained  open,  for  if  they  close  the  irritation  recurs ; 
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it  may  thus  be  necessary  to  lance  the  gums  every  few  days.  "Worms 
must  be  removed,  and  the  faialty  state  of  the  mucous  membrane 
favouring  their  production  treated.  At  the  cutting  of  each  tooth 
laryngismus  is  apt  to  recur  in  spite  of  cold  sponging,  but  the  relapse 
is  seldom  severe.  When  the  tension  of  the  gums  is  relieved  and  the 
tooth  set  free,  the  attack  ceases.  Irregularities  of  the  bowels,  diar- 
rhoea, constipation,  flatulence,  etc.,  tend  to  increase  the  frequency  of 
crowing,  and  to  render  the  case  less  amenable  to  cold  sponging. 

It  may  here  be  useful  to  advert  to  a  condition  not  uncommon  in 
infants.  An  infant  in  poor  health  frequently  wakes  up  at  night 
suffering  from  "a  catch  in  the  breath."  Tor  some  ixnexplained  reason 
it  cannot,  for  a  time,  get  its  breath,  and  it  wakes  up  with  a  loud  snore. 
This  condition  is  altogether  different  from  that  of  laryngismus 
stridulus,  and  the  fault  appears  to  lie  in  the  soft  palate,  not  in  the 
larynx ;  it  is  not  due  to  enlarged  tonsils,  as  this  "  catch  in  the 
breath"  occurs  in  children  of  tender  age,  long  before  the  morbid 
conditions  of  the  tonsils  take  place.  Cold  sponging  night  and  morning 
will  improve  or  even  cure  this  curious  complaint. 

Cold  sponging  several  times  a  day  holds  also,  deservedly,  a  very 
high  place  in  the  treatment  of  chorea.  It  is  at  present  impossible 
to  decide  whether  its  efficacy  is  due  solely  to  its  tonic  properties,  or 
whether  the  shock  plays  any  part  in  promoting  the  cui'e.  Of  the 
value  of  this  treatment  there  is  no  question,  yet  circumspection  must 
be  exercised  or  the  patient  may  be  made  worse.  It  must  be  avoided 
if  there  is  any  rheumatism,  which  is  generally  made  worse  by  cold 
sponging,  thereby  inducing  an  increase  of  choreic  movements.  If 
there  is  no  fever,  and  no  pain  in  any  of  the  joints,  then  cold  sponging 
may  be  reasonably  expected  to  yield  most  satisfactory  results. 

In  the  treatment  of  rickets,  cold  sponging,  by  virtue  of  its  tonic 
properties,  is  held  in  high  estimation.  Here,  again,  care  must  be 
observed,  or  much  harm  may  be  done.  We  must  remember  that  a 
rickety  child  is  often  not  only  very  weak,  but  on  account  of  its  tender 
years  very  impressionable,  and  for  these  reasons  it  is  important  to 
adapt  the  application  of  the  cold  sponging  to  the  patient's  condition. 
If  the  child  is  old  enough  to  stand,  he  should  be  placed  up  to  the 
ankles  in  warm  water  before  a  good  fire,  and  then,  except  the  head 
and  face,  be  sponged  all  over  with  cold  water  from  two  to  five 
minutes.  He  should  then  be  carefully  wiped  dry,  and  well  rubbed 
with  a  soft  towel.  If  weakly,  the  child  may  be  replaced  for  a  short 
time  in  a  warm  bed  to  encourage  reaction.  The  sponging  should  be 
administered  as  soon  as  the  child  leaves  his  bed,  but  if  very  weakly 
or  unaccustomed  to  sponging,  it  is  advisable  to  give  a  light  and  early 
breakfast  about  an  hour  beforehand.  There  is  another  excellent 
method  of  administering  cold  sponging  to  weak  persons  or  to  timid 
children,  and  therefore  a  plan  to  be  adopted  when  this  agent  is  used 
in  the  treatment  of  chorea.     The  water,  at  first  tepid,  should  be 
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gradually  reduced  in  temperature  by  drawing  off  the  warm  water 
and  substituting  cold.  The  shock  is  thus  avoided,  whilst  the  tonic 
virtues  of  the  bath  are  still  obtained.  This  latter  method  succeeds 
admirably  with  timid  children,  who,  much  frightened  by  the  bathing, 
scream  sometimes  so  violently  as  to  lead  their  friends  to  fear  an 
attack  of  convulsions. 

Cold  sponging  is  very  invigorating  for  adults  in  impaired  health  ; 
it  IS  useful  also  in  anaemia,  leucorrhoea,  amenorrhcea,  spermatorrhoea, 
and  in  that  low  nervous  state  induced  by  working  in  hot,  close,  ill- 
ventilated  rooms. 

In  cold  weather  the  water  should,  at  first,  be  made  a  little  warm ; 
afterwards  the  temperature  should  be  daily  lowered.  By  a  little  light 
food  taken  about  an  hour  before  the  bath,  and  by  a  return  to  bed  for 
half  an  hour  after  its  completion,  to  restore  warmth  to  the  skin 
and  extremities,  we  shall  generally  prevent  depressing  effects  on 
weakly  subjects. 

Affusion  and  the  Douche.— Gold  water  thus  applied  impinges  on 
the  body  with  considerable  force,  and  the  resulting  nervous  impres- 
sion is  correspondingly  great.  In  the  case  of  the  Douche,  water  is 
directed  against  the  body  in  a  full  stream,  and  is  applied  sometimes 
to  every  part  of  the  surface  in  succession.  The  depression  produced 
is  too  great  to  admit  of  its  frequent  employment.  It  is  generally 
modified,  and  the  cold  affusion  used  in  its  place  ;  in  this,  cold  water 
is  dashed  in  pailfuls  over  the  surface  of  the  body.  Affusion  is  recom- 
mended in  sunstroke  when  a  patient  is  struck  down  and  rendered 
unconscious.  Many  years  ago  cold  affusion  was  employed  in  the 
treatment  of  the  acute  specific  fevers,  and  it  was  especially  recom- 
mended in  scarlet  fever  ;  it  was  then  regarded  as  a  well-tried  mode  of 
treatment,  sanctioned  by  the  authority  of  many  of  the  ablest  physicians 
of  the  past  generation.  Yet  in  the  present  day  the  reaction  against 
all  energetic  treatment  is  so  great  that  this  means  is  now  very  rarely 
adopted.  Pears  are  exj^ressed  lest  serious  consequences  should  ensue; 
but  if  the  affusion  is  employed  at  the  right  period,  no  apprehensions 
need  be  entertained,  as  the  experience  of  Currie  and  Jackson  abund- 
antly testifies.  It  should  be  employed  during  the  early  days  of  the 
fever,  when  the  skin  is  hot  and  the  rash  bright  red. 

Currie  and  Jackson  recommended  that  the  patient  should  be 
stripped,  and  that  four  or  five  gallons  of  very  cold  water  should  be 
dashed  over  him,  a  process  to  be  repeated  again  and  again  when  the 
heat  of  the  surface  returned.  This  treatment  diminishes  the  fever, 
and  sometimes,  it  is  stated,  even  extinguishes  it. 

The  douche  and  affusion  are  generally  employed  for  their  local 
effects.  They  are  of  the  greatest  service  in  rousing  a  patient  from 
the  stupor  of  drunkenness,  or  from  that  of  ojiium  poisoning,  and  when 
a  certain  stage  of  the  poisoning  has  been  reached  no  other  treatment 
is  so  efficacious.    Excessive  tippling  or  an  overdose  of  opium  induces 
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stupor  more  or  less  profound,  in  which  the  movements  of  respiration, 
at  first  languidly  performed,  soon  stop,  and  death  by  asphyxia  results. 
At  this  most  critical  stage  cold  affusion,  or  the  cold  douche,  applied 
freely  to  the  head,  is  generally  sufficient  to  remove  the  conditions 
within  the  skull  on  which  the  stupor  depends.  Consciousness  is 
restoi'ed,  the  breathing  simultaneously  becomes  natural,  and  for  a 
time,  at  least,  the  fear  of  a  speedily  fatal  termination  is  set  at  rest. 
The  water  should  be  poured  on  the  head  from  a  good  height,  so  as 
to  secure  as  great  a  shock  as  possible.  The  vigour  of  the  appli- 
cation must  be  regulated  by  the  pulse  and  general  state  of  the 
patient.  Under  this  treatment  the  breathing  becomes  deeper  and  more 
frequent,  the  livid,  bloated  aspect  of  the  face  soon  disappears,  and  the 
pulse  grows  in  strength.  It  often  happens  that  relapses  occur,  in 
which  case  the  affusion  must  be  again  and  again  employed,  so  as  to 
sustain  life  long  enough  to  admit  of  the  elimination  of  the  poison. 
If  promptly  and  efficiently  applied,  life  may  be  saved  even  in  the  most 
unpromising  cases.  It  is  all-important  to  ply  the  water  abundantly 
for  some  time,  and  from  a  good  height.  Some  interval  may  elapse 
before  any  good  effects  become  visible,  but  if  the  pulse  and  breathing 
improve,  or  become  no  worse  than  before  the  douche  was  tried,  its 
application  should  be  continued,  and  perseverance  will  often  be  re- 
warded by  success. 

Sayre,  and  more  recently  Broadbent,  have  drawn  attention  to  the 
use  of  the  cold  douche  to  induce  sleep  in  delirium  tremens,  and 
in  the  pyrexia  after  childbirth,  and  probably  in  febrile  diseases 
generally.  A  large  sponge  soaked  with  cold  water,  iced  if  possible, 
is  dashed  against  the  head,  face,  and  chest  several  times.  The  skin 
is  then  rubbed  dry  with  a  rough  towel,  and  sleep  follows  in  some 
instances  almost  immediately.  If  the  sleep  is  too  brief,  repeat  the 
application.  In  delirium  tremens  I  have  often  seen  similar  good 
results  follow  the  application  of  the  general  cold  pack,  and  when  the 
sleep  was  short  I  have  repeated  the  pack  hourly  for  several  hours, 
each  repetition  inducing  refreshing  sleep. 

Probably  this  treatment  by  dilating  the  cutaneous  vessels  with- 
draws blood  from  the  brain  and  so  produces  sleep. 

Many  cases  of  furious  maniacal  delirium  may  be  quieted  by  the 
cold  douche.  It  must  be  borne  in  mind,  however,  that  the  douche  is  a 
powerful  remedy,  and  that  it  is  very  necessary  to  watch  carefully  its 
effect  on  the  patient's  strength.  To  obviate  excessive  depression  it  is 
an  excellent  method  to  place  the  patient  in  a  warm  bath,  and  to  apply 
cold  to  the  head  in  the  manner  just  described. 

The  severe  pain  in  the  head,  met  with  in  acute  specific  fevers,  or  re- 
sulting from  gastric  disturbance,  may  be  relieved  very  gratefully  and 
effectually  in  the  way  recommended  by  Dr.  Hughes  Bennett:  "A 
washhand-basin  should  be  placed  under  the  ear,  and  the  head  allowed 
to  fall  over  the  vessel,  by  bending  the  neck  over  the  edge ;  then  a 
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stream  of  cold  water  slioiild  be  poured  from  an  ewer  gently  over  the 
forehead,  and  so  directed  that  it  may  be  collected  in  the  basin.  It 
should  be  continued  as  long  as  agreeable,  and  be  repeated  frequently. 
The  hair,  if  long,  should  be  allowed  to  fall  into  the  cold  water,  and 
to  draw  it  up  by  capillary  attraction."  The  ice-bag  may  be  conveni- 
ently substituted  for  this  application,  or  Thornton's  cap,  composed  of 
two  rolls  of  india-rubber  tubing,  through  which  iced  cold  water  is 
made  to  flow.  This  application  greatly  relieves  headache  and  lessens 
or  even  prevents  delirium  and  favours  sleep.  Dr.  Hughes  Bennett 
agrees  with  Graves,  that  in  some  cases  very  hot  water  acts  even  more 
efficiently  than  cold. 

The  cold  douche  is  also  an  excellent  local  tonic  to  individual  parts 
of  the  body.  It  may  be  employed  to  remove  the  stiffness  in  joints  re- 
maining after  slight  injuries,  or  resulting  from  rheumatism  or  gout ; 
salt  may  advantageously  be  added  to  the  water.  The  force  of  the 
douche's  impact  on  the  affected  part,  and  the  duration  of  its  applica- 
tion, mu.st  be  regulated  by  the  condition  of  the  tissues.  If  there  be 
much  local  weakness,  it  is  better  at  first  to  play  the  water  in  the 
neighbourhood  of  the  injured  or  weakened  joint.  The  douche  is  also 
useful  in  chronically  inflamed  and  swollen  joints.  In  the  early 
stages,  especially  when  tenderness  persists,  it  is  useful  to  immerse 
the  part  in  hot  water  for  twenty  to  thirty  minutes,  and  immediately 
upon  removing  the  joint  to  cold  douche  it  either  by  means  of  a  single 
sti'eam  or  by  a  rose,  this  for  one  to  two  minutes,  well  rubbing  the 
joint  afterwards  till  it  glows.  Dr.  Fuller  recommends  the  cold  douche 
to  be  played  for  one  or  two  minutes  upon  joints  affected  with  rheu- 
matic arthritis  ;  or  the  water  may  be  slightly  warmed  in  winter,  and 
then  the  parts  rubbed  till  they  are  warm  and  dry. 

Much  good  may  be  effected  in  spermatorrhoea  by  the  free  applica- 
tion of  cold  water  to  the  perinseum  and  buttocks  several  times  a  day, 
and  by  the  suspension  of  the  testicles  in  cold  water  for  a  lew  minutes 
night  and  morning.  The  same  treatment  is  useful  in  varicocele.  A 
cold-water  injection  of  about  half  a  pint  every  morning  before  going 
to  stool  relieves  or,  in  many  cases,  cures  piles,  and  it  is  always  a  use- 
ful addition  to  other  treatment ;  injections  of  cold  water  are  also 
.highly  recommended  in  chronic  diarrhcsa  and  chronic  dysentery.  The 
cold  anal  douche  is  very  useful  in  pruritus  ani  as  well  as  in  piles. 
Many  persons,  especially  women,  are  troubled  with  cold  feet,  particu- 
larly at  night,  so  cold,  indeed,  as  to  effectually  prevent  sleep  for 
hours.  This  condition,  which  may  rank  as  a  distinct  ailment,  is  best 
treated  by  immersing  the  feet  nightly  for  a  few  minutes  in  cold  water, 
rubbing  them,  whilst  in  the  foot-bath,  diligently  until  they  become 
warm  and  glowing,  and  then,  after  thorough  drying,  clothing  them  in 
thick  overlarge  woollen  or  "  fleecy  hosiery  "  socks. 

A  cold  or  tepid  sitz-bath  is  a  very  useful  application.  At  first  it 
contracts  the  vessels  of  the  cooled  sldn,  also  the  intestinal  vessels,  and 
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increases  the  blood  in  the  iipper  part  of  the  body,  causing  even  a  rise 
of  temperature  in  the  axiUa.  Subsequently,  and  especially  if  followed 
by  vigorous  friction  with  a  rough  towel,  the  constricted  vessels  become 
dilated,  and  the  abdominal  circulation  is  increased  and  tone  is  given 
to  the  abdominal  organs,  constipation  is  thus  relieved  and  the  bladder 
strengthened. 

I  have  often  used,  with  advantage,  a  sitz-bath  of  a  temperature 
between  70°  and  80°  Fah.,  for  overworked  patients  who  return  from 
business  tired,  restless,  and  irritable.  They  should  take  the  bath  for 
ten  minutes,  about  half  an  hour  to  an  hour  before  a  late  dinner.  It 
removes  restlessness  and  invigorates  and  favours  sleep. 

For  the  troubles  occurring  at  the  change  of  life,  also  in  the  case  of 
women  weakened  by  excessive  menstruation,  I  often  obtain  consider- 
able benefit  by  sponging  the  spine  with  equal  parts  of  white  vinegar 
and  spirits  of  wine,  night  and  morning,  for  five  to  ten  minutes  ;  or  by 
sponging  the  spine  first  with  water  as  hot  as  can  be  borne,  and  then, 
for  a  few  seconds,  with  a  sponge  wrung  out  of  cold  water.  The  former 
application  is  the  most  successful.  It  invigorates  and  soothes  irritable 
nerves  and  prevents  the  fidgets.  The  same  applications  often  relieve 
"cold  feet." 

Insomnia  in  some  of  its  milder  forms  is  successfully  treated  by  hot 
spinal  sponging  as  above  described,  Avithout  any  subsequent  cold 
application.  It  should  be  done  the  last  thing  before  going  to  bed. 
The  gentle  pouring  of  hot  water  down  the  spine  may  be  substituted 
for  the  sponging.  This  soothing  remedy  is  of  easy  application,  the 
patient  sitting  on  a  board  placed  across  a  bath  or  tub  ;  in  cold  weather 
the  body,  with  the  exception  of  the  spine,  should  be  warmly  covered. 


THE  TURKISH  BATH 

This  bracing  and  depurating  bath  combines  many  of  the  properties  of 
the  hot  and  cold  bath.  The  body,  first  subjected  to  great  heat,  is 
made  to  perspire  copiously.  If  the  bath  ended  here,  more  or  less 
weakness  would  ensue,  but  at  this  stage  the  free  application  of  cold 
water  stimulates  and  braces  the  body,  and  produces  the  tonic  effects 
of  the  cold  bath.  At  each  stage  of  the  process  the  Turkish  bath 
cleanses  the  system :  the  perspiration,  of  the  hot  stage,  and  the  in- 
creased oxydation,  of  the  cold  stage,  carrying  off  or  consuming 
effete  and  noxious  substances  in  the  blood. 

The  Turkish  bath,  like  sea-air  and  sea-bathing,  is  a  true  tonic. 
By  a  tonic,  I  understand  any  means  which  will  increase  both  the 
destruction  and  the  construction  of  tissue,  provided  the  constructive 
remains  in  excess  of  the  destructive  process  :  by  promoting  the  nutri- 
tion of  the  muscular,  nervous,  and  other  systems,  tonics  increase  the 


76 


THE  TURKISH  DATH 


potential  forces  of  the  bodily  organs  ;  in  other  words,  tonics  Increase 
the  capacity  for  function.  By  Increasing  tissue  change,  tonics  promote 
appetite  and  digestion.    {See  Cold.) 

These  baths,  says  Dr.  Goolden,  are  useful  in  gout,  rheumatism, 
sciatica,  Bright's  disease,  eczema,  and  psoriasis  ;  they  benefit  bron- 
chitis, the  cough  of  phthisis,  the  aching  of  muscles  from  unusual 
exertion,  pains  In  the  seat  of  old  wounds,  colds  in  the  head,  quinsies, 
and  common  winter  coughs. 

It  is  not  amiss  here  to  caution  persons  prone  to  colds  that  the 
habit  of  over-clothing  increases  this  liability.  This  cold-catching 
tendency  may  be  obviated  by  using  a  moderate  amount  of  clothing, 
taking  a  cold  sponge-bath  every  morning,  and  occasional  wet-sheet 
packing,  or  the  Turkish  bath  once  or  twice  a  week. 

On  catching  cold,  a  patient,  with  lungs  previously  healthy,  becomes 
troubled  for  some  time  with  chronic  catarrh,  accompanied  by  consider- 
able expectoration  and  some  shortness  and  oppression  of  breathing. 
In  such  a  case  the  Turkish  bath  generally  affords  prompt  and  great 
relief,  checking  the  expectoration  and  easing  the  breathing.  In  bron- 
chial asthma  and  emphysematous  asthma,  a  course  of  Turkish  baths, 
say  one  every  second  or  third  day,  is  very  useful ;  this  subdues 
chronic  bronchitis  and  renders  the  patient  less  liable  to  catch  cold. 
A  large  chamois  leather  waistcoat  reaching  low  down  on  the  body  and 
arms,  and  worn  over  the  flannel,  affords  great  relief  in  bronchial 
asthma  and  emphysematous  bronchitis.  This  jacket  is  extremely 
warm,  and  protects  the  chest  against  the  vicissitudes  of  weather.  It 
is  a  nasty  practice  to  wear  it  next  the  skin. 

At  the  commencement  of  a  feverish  cold,  a  Turkish  bath  will  cut 
the  attack  short,  remove  the  aching  pains,  and  relieve  or  cure  the 
hoarseness  at  once.  The  bath  will  still  prove  very  useful  for  a  cold 
of  several  days'  standing,  thou.gh  its  good  effects  are  less  striking. 
The  Turkish  bath  will  relieve  or  carry  oflf  the  remains  of  a  general 
severe  cold,  as  hoarseness,  cough  with  expectoration,  and  lassitude. 
Whilst  in  the  hot  chamber  the  voice  generally  becomes  quite  clear 
and  natural,  though  the  hoarseness  may  afterwards  retm-n  in  a  slight 
degree,  but  it  iisually  continues  to  improve,  becoming  natural  in  a 
day  or  two,  a  repetition  of  the  bath  aiding  complete  recovery.  In 
more  obstinate  cases  several  baths  may  be  required.  Great  improve- 
ment of  the  voice  in  the  hot  chamber  may  be  taken  as  a  proof  that 
the  bath  will  benefit,  even  though,  after  the  bath,  the  hoarseness 
return  to  a  great  extent. 

The  Turkish  bath  is  serviceable  to  persons  who  after  dining  out, 
not  wisely  but  too  well,  suffer  next  day  from  malaise  and  slight 
indigestion.  A  course  of  Turkish  baths  is  veiy  beneficial  to  town- 
dwellers  leading  a  sedentary  life,  who,  especially  if  they  live  freely, 
are  apt  to  become  stout  with  soft  and  flabby  tissues,  and  who  are 
easily  tired,  suffer  from  lack  of  energy  and  some  mental  depression. 
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Under  the  influence  of  the  bath  their  muscles  become  firmer,  the 
fatness  decreases,  and  they  acquire  more  spirit  and  energy. 

A  course  of  Turkish  baths  is  useful  to  patients  whose  health  has 
broken  down  by  residence  in  a  tropical  climate;  who  suffer  from 
general  debility,  enfeeblement  of  mind,  dull  aching  pains  in  the  head, 
and  broken  sleep.  The  Turkish  bath,  even  its  daily  use,  has  been 
recommended  highly  for  convalescents  from  acute  diseases,  to  pro- 
mote assimilation,  digestion,  and  appetite.  Patients  suffering  from 
jaundice,  acquired  in  a  tropical  climate,  or  from  malaria,  have  often 
testified  to  the  beneficial  effects  of  Turkish  baths,  but  it  is  necessary, 
as  indeed  it  is  with  all  persons  in  shattered  health,  to  caution  them 
against  the  too  vigorous  and  tmrestrained  use  of  the  bath.  The 
patient  should  leave  the  hot  chamber  as  soon  as  free  perspiration 
occurs,  and  should  not  plunge  into  the  cold  bath,  but  take  a  douche 
with  slightly  tepid  water,  especially  in  cold  weather. 

Many  dread  the  Turkish  bath  lest  they  should  catch  a  cold,  and 
one  often  hears  complaints  of  a  cold  coming  on  after  a  bath.  So  far 
from  tending  to  give  cold,  these  baths,  as  we  have  said,  obviate  the 
tendency  to  catarrh,  and  fortify  delicate  persons  against  a  cold-catch- 
ing tendency.  If  ever  the  bath  is  answerable  for  a  cold,  it  is  almost 
always  owing  to  the  bather  leaving  the  bath-house  too  soon,  perhaps 
in  inclement  weather,  whilst  his  skin  is  still  perspiring  freely,  or  the 
hair  is  soaking  wet. 

Again,  it  is  not  unusual  to  hear  complaints  that  the  bath  has 
induced  considerable  depression,  or  even  exhaustion,  lasting  perhaps 
several  days ;  but  here  again  the  fault  rests  with  the  bather.  The 
bath  must  be  adapted  to  the  strength  of  the  patient,  and  it  is  always 
prudent  to  take  the  first  bath  circumspectly,  tte  bather  not  staying 
too  long  in  the  hot  chamber,  and  undergoing  the  bracing  application 
only  a  few  seconds,  with  water  not  very  cold.  It  is  difficult  to  point 
out  the  precise  time  a  bather  ought  to  remain  in  the  hot  chamber.  If 
delicate,  and  it  is  his  first  bath,  he  should  not  enter  a  chamber  hotter 
than  130°  to  140°  Fah.,  and  should  stay  there  only  twenty  minutes  or 
half  an  hour,  or  less,  should  he  feel  faint  or  tired.  The  patient's 
sensations  are  the  best  guide  ;  sometimes,  especially  if  suffering  from 
pain,  the  bath  soothes  and  eases,  and  then  he  can  remain  in  the  hot 
chamber  an  hour  the  first  bath  ;  but,  I  repeat,  he  should  at  once 
leave  when  he  feels  faint  or  tired.  Not  seldom  the  patient,  on  com- 
mencing the  bath,  fails  to  perspire;  in  this  case  he  shou.ld  remove  from 
the  chamber  after  ten  minutes,  have  warm  water  poured  over  him, 
and  be  well  shampooed,  and,  unless  he  is  tired  and  faint,  he  should 
then  return  to  the  hot  chamber.  It  is  a  rule  in  these  establishments 
to  advise  even  an  old  bather  not  to  enter  the  hotter  chamber  of  180° 
to  220°  Tah.  till  the  skin  has  become  moist  with  perspiration,  though 
many  disregard  this  injunction  with  apparent  impunity.  Even  if  the 
first  bath  cause  some  depression,  this  need  not  happen  afterwards, 
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parti}'  because  the  bather  will  have  become  accustomed  to  the  process, 
and  jiartly  because  he  will  know  how  to  adapt  it  to  his  strength. 
Yet  it  muat  be  admitted  that  some  persons,  even  with  every  precau- 
tion, cannot  take  a  Turkish  bath  without  experiencing  much  depres- 
sion. 

Acute  rheumatism  and  acute  gout  have  been  treated  by  these 
baths ;  but,  as  in  most  instances,  the  severity  of  the  pain  renders  it 
impracticable  to  take  patients  thus  affected  to  a  Turkish  bath,  a 
modified  substitute  for  it,  shortly  to  be  described,  may  be  taken  at 
home.  The  acute  pain  of  gout,  it  is  said,  disappears  in  the  hot  cham- 
ber, to  return  soon  afterwards  in  a  diminished  degree. 

The  Turkish  bath  is  particularly  valuable  in  subacute  and  chronic 
gout,  but,  as  might  be  expected,  it  is  not  in  all  cases  equally  service- 
able. In  long-standing  cases  in  which  the  attacks  have  occurred  so 
frequently  as  to  distort  the  joints  by  deposits,  and  in  which  the 
patients  are,  perhaps,  liable  to  repeated  relapses,  and  are  scarcely  ever 
free  from  pain,  the  efficacy  of  the  bath,  though  striking,  is  less 
apparent  than  in  milder  and  more  tractable  forms  ;  yet  even  in  these 
severe  cases  the  bath  affords  considerable  relief  by  diminishing  the 
frequency  and  severity  of  the  relapses,  and  by  removing  the  pervading 
sense  of  invalidism.  The  Turkish  bath  is,  perhaps,  more  efficacious 
than  other  remedies  in  a  case  of  the  following  kind :— A  patient, 
inclined  to  stoutness,  complains  of  slight  and  fugitive  pains ;  the 
joints,  but  little  swollen,  are  merely  stiff  and  a  little  red  and  hot ; 
many  parts,  often  in  succession,  are  affected,  e.g.  the  joints  of  the 
limbs,  the  head,  the  back,  and  perhaps  some  of  the  internal  organs, 
as  the  bladder,  etc. ;  during  the  attack  the  patient  complains  of 
malaise,  and  the  complexion  becomes  dullish  ;  the  tissues  are  soft  and 
flabby,  and,  in  spite  of  judicious  diet  and  abundant  exercise,  the 
patient  is  seldom  free  from  some  evidence  of  gout,  sufficient  to  annoj^, 
but  not  to  disable  ;  in  such  a  case  after  one  or  two  baths  the  pains, 
the  swelling,  and  the  malaise  disappear,  the  joints  become  sujople, 
and  after  a  time,  the  baths  being  continued,  the  complexion  loses 
its  sallowness,  the  tissues  become  firm,  and  the  undue  stoutness 
diminishes.  On  discontinuing  the  baths  the  gouty  sjTnptoms  will 
often  recur,  again  to  disappear  on  the  resumption  of  the  treatment.  A 
gouty  patient  may  advantageously  supplement  the  action  of  the 
Turkish  bath  by  drinking  certain  suitable  natural  minei'al  watei'S. 

The  Turkish  bath  is  useful  in  the  various  kinds  of  chronic  rheu- 
matism. 

A  patient  who,  in  damp  weather,  or  dui'ing  an  east  or  north-east 
wind,  suffers  from  stiffness  and  pains  in  several  joints,  will  derive 
much  benefit  from  the  Turkish  bath.  In  a  case  of  this  kind  the 
shoulder  joint  is  often  the  one  affected,  the  pain  and  tenderness  being 
frequently  limited  to  a  small  spot. 

Again,  a  patient  without  any  previovxs  history  of  rheumatism  finds 
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his  shoulder  set  fast,  he  is  imable  to  move  it — or  only  to  a  limited 
extent — without  great  pain.  Here,  also,  the  pain  and  tenderness  may- 
be very  circumscribed.  In  such  a  case  a  Turkish  bath  generally 
affords  great  relief.  Galvanism,  also,  even  one  application,  will  often 
entirely  remove  or  greatly  lessen  the  pain  and  stiffness.  Again,  the 
Turkish  bath  gives  much  relief  in  mild  and  chronic  rheumatoid 
arthritis,  and  often  retards  the  march  of  this  disease.  The  bath  often 
relieves  lumbago. 

Mr.  Milton  finds  the  bath  useful  in  allaying  the  tormenting  itching 
of  prurigo  unconnected  with  lice. 

Should  it  happen  that  the  regular  Turkish  bath  is  not  available, 
then  one  or  other  of  the  following  modifications  of  it  may  be  substi- 
tuted : — The  patient,  quite  naked,  seated  on  a  wicker  chair,  with  the 
feet  on  a  low  stool,  is  enveloped  in  two  or  three  blankets,  the  head 
alone  being  exposed  ;  a  spirit  lamp  with  a  large  wick  is  then  placed 
under  the  chair  and  is  lighted.  In  about  a  quarter  of  an  hour  per- 
spiration begins  to  stream  down  the  body ;  this  secretion  may  be 
increased  by  drinking  plentifully  of  water,  and  also  by  placing  a  pan 
of  water  over  the  lamp.  When  the  patient  has  perspired  sufficiently, 
the  blankets  are  quickly  removed,  and  one  or  two  pailfuls  of  cold  water 
are  poured  over  the  body ;  if  this  affusion  is  too  heroic,  the  patient  may 
step  into  a  general  bath  at  80°,  or,  better  still,  at  a  temperature  a  few 
degrees  lower.  Dr.  Taylor,  of  Nottingham,  finds  this  treatment  useful 
in  obstinate  skin  affections,  rheumatism,  catarrh,  syphilis,  and  in 
obesity  arising  from  an  inactive  life.  The  instrument-makers  now  ■ 
supply  convenient  forms  of  the  domestic  Turkish  bath.  It  is  far 
better,  however,  when  practicable,  to  employ  the  Turkish  bath  itself. 

Dr.  Nevin  recommends  highly  the  following  handy  steam-bath  in 
the  treatment  of  acute  rheumatism,  when  the  patient  is  lying  help- 
less and  immovable  in  bed : — A  couple  of  common  red  bricks  are 
placed  in  an  oven,  hot  enough  for  baking  bread  ;  in  half  an  hour,  or 
a  little  more,  they  will  be  sufficiently  heated  for  the  purpose.  The 
patient's  body  linen  having  been  previously  removed,  these  two  bricks 
are  folded,  each  in  a  piece  of  common  thick  flannel,  thoroughly  soaked 
in  vinegar,  and  laid  on  two  plates  ;  one  is  then  placed  about  a  foot 
distant  from  one  shoulder,  and  the  other  about  equally  distant  from 
the  opposite  leg,  and  the  bed-clothes  are  then  made  to  cover  in  the 
bricks  and  are  tucked  closely  round  the  neck  of  the  patient.  A  most 
refreshing  acid  steam-bath  is  thus  obtained  ;  and  the  supply  of  steam 
may  be  kept  up,  if  necessary,  by  removing  one  brick  and  replacing  it 
by  another  hot  one  kept  in  reserve.  When  the  patient  has  been  in  the 
bath  for  fifteen  or  twenty  minutes,  the  bed-clothes  and  plates  should 
be  removed,  and  the  patient  instantly  mopped  all  over^  very  rapidly, 
with  a  toioel  torung  out  of  cold  ivater,  and  then  quickly  rubbed  dry. 
Dry  warm  linen  must  be  put  on  at  once,  and  dry  bed-clothes  must 
replace  those  which  were  on  the  bed  previously.    The  under  sheet 
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can  be  removed,  and  a  dry  one  substituted  by  fastening  the  corners  of 
the  dry  sheet  to  those  of  the  damp  one  ;  generally  very  little  difficulty 
is  met  with  in  simply  drawing  the  old  sheet  from  under  the  patient, 
the  dry  one  following  it,  and  being  left  in  its  place.  The  patient 
is  wont  to  experience  great  and  speedy  relief  from  this  bath.  The 
exhausting  sweats  are  usually  diminished,  and  the  necessity  for  opium 
much  lessened.  The  change  of  the  body  linen  can  be  easily  accom- 
plished by  tearing  the  night  shirt  open  from  top  to  bottom  down  the 
back.  The  steam-bath  and  subsequent  cold  douche  should  be  continued 
after  the  patient  is  able  to  walk  about,  as  they  contribute  to  the 
healthy  action  of  the  skin  and  promote  free  mobility  of  the  joints. 
After  the  patient  is  able  to  get  out  of  bed,  the  bath  may  be  adminis- 
tered in  the  manner  previously  described.  The  steam-bath,  according 
to  Sir  E.  Sieveking,  relieves  the  pain  and  checks  the  perspiration  in 
acute  rheumatism  to  a  degree  he  has  failed  to  attain  by  any  other 
treatment. 

The  following  method  may  also  be  used  as  in  some  degree  a  substi- 
tute for  the  Turkish  bath.  After  a  general  hot  bath,  sponge  all  over 
with  tepid  or  cold  water ;  or  sponge  the  whole  body  first  with  hot 
water  and  then  for  a  short  time  with  cold  water. 

Some  persons  who  cannot  stand  the  usual  morning  cold  tub  can  sub- 
stitute these  methods  with  much  benefit,  and  obtain  thus  the  very 
same  tonic  invigorating  effects. 

THE  NAUHEIM-SCHOTT  TEEATMENT  OP  CARDIAC  PAILUEE 

It  will  be  readily  admitted  that  in  the  treatment  of  heart  affections  an 
essential  is  to  maintain  the  nutrition  of  the  heart  muscle  at  its  highest.  All 
those  influences  which  tend  to  improve  nutrition,  generally,  act  beneficially 
upon  the  heart  by  virtue  of  the  improved  metabolism  which  results,  provided 
always  that  they  are  not  paid  for  too  dearly  by  increased  strain  upon  the 
vascular  system. 

In  the  Nauheim-Schott  treatment  several  factors  are  present:  — (1)  The 
place  itself  has  a  climatic  value  which,  in  addition  to  change  of  scene,  pro- 
duces a  general  mild  tonic  effect ;  (2)  the  bath  waters  by  their  saline  and 
gaseous  constituents  are  distinctly  stimulating  to  the  system :  these  waters 
have  a  naturaltem  perature  range  of  80°-95°  Fah. ;  (3)  the  bath  treatment  is 
generally  supplemented  by  massage  and  the  use  of  what  are  termed  "  resisted 
movements,"  which  judiciously  administered  are  valuable  to  the  nutrition 
generally  and  directly  promote  a  better  circulation. 

There  is  probably  nothing  mysterious  in  the  good  effects  of  a  carefully 
supervised  course  at  Nauheim  in  suitable  cases,  if  we  are  content  with  gradual 
improvements  in  pulse  rate  and  pulse  filling,  and  do  not  demand  sudden 
shrinkages  in  heart  volume,  and  sensational  cardiac  diagrams.  "  Further  it 
should  be  stated  that  none  of  the  methods  in  use  there  (at  Nauheim)  are 
regarded  as  incompatible  with  the  contemporaneous  use  of  cardiac  tonics,  such 
as  digitalis  and  strophanthus,  or  with  other  remedies  used  secundum  artem.'"  » 

To  begin  with,  the  baths  are  administered  at  the  temperatures  92°-95°,  freed 
somewhat  from  their  excess  of  carbonic  acid ;  duration  of  bath,  6-8-10  min. 


1  Report  of  Lancet  Commissioners.   Lancet,  Aug.  29t.h,  1896,  p.  620. 
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Subsequently  the  baths  are  increased  in  strength  of  salinity,  by  additions  of 
mother-lye  (obtained  by  evaporation),  and  they  are  used  in  full  carbonic  acid 
strength :  they  thus  become  more  stimulating.  At  the  same  time  the  tem- 
perature of  the  bath  is  lowered  to  85°-82°,  and  its  duration  is  increased  to 
15-20  minutes  or  even  longer.  To  begin  with,  the  baths  are  taken  not  more 
often  than  every  other  day,  and  throughout  the  course  there  are  frequent  in- 
terruptions of  one  or  more  days.  Finally,  in  suitable  cases  the  "  Strom,"  or 
foam,  bath  is  employed,  the  patient  lying  in  a  current  of  the  strong  gaseous 
brine:  this  is  the  most  stimulating  of  all,  and  therefore  needs  most  care  in  the 
prescribing. 

Throughout,  the  patient  should  rest  at  least  one  hour  after  the  bath,  and 
the  subsequent  resting  must  depend  upon  the  vitality  of  the  patient  and  the 
way  in  which  the  bath  is  i-eacted  to. 

The  course  lasts  some  six  weeks,  and  should  be  followed  by  a  stay  at  some 
suitable  health  resort,  where  without  the  fatigue  of  routine  bathing  and  exer- 
cising, the  patient  recruits  simply,  i  To  this  end  patients  are  sent  from 
Nauheim  to  the  higher  parts  of  the  Taunus,  to  the  Black  Forest,  and  to 
Switzerland.  The  baths  may  be  supplemented  by  massage  alone,  or  by 
massage  and  the  movements. 

The  Nauheim  treatment  is  carried  out  at  several  places  in  this  country,  e.r/. 
at  Llangammarch  in  Brecknockshii-e,  at  Buxton,  Harrogate,  Sidmouth,  and 
other  places.  That  it  may  not  fall  into  discredit,  it  is  essential  to  carefully 
select  the  cases,  and  carefully  supervise  them.  There  is  no  reason  why  the 
method  of  baths  and  massage  should  not  be  applied  at  the  patient's  own 
home. 

The  treatment  is  adapted  for  the  more  vigorous  cases  of  heart  failure,  but 
provided  that  we  temper  it  according  to  the  condition  of  the  patients,  it  may 
find  its  place  more  or  less  in  most  cases  ;  absolute  rest,  however,  as  an  initial 
treatment  is  not  likely  to  lose  its  place  in  cardio-therapeutics.  To  finish  up 
the  Nauheim-Schott  treatment  the  patient  may  be  set  to  climb  gradients 
according  to  the  method  of  Oertel. 

Baths  are  artificially  prepared  in  imitation  of  the  Nauheim  waters  according 
to  the  following  formulas  of  Mr.  Armstrong,  of  Buxton  :— 

No.  1  bath  contains  4  lb.  of  common  salt  and  6  oz.  of  chloride  of  calcium ; 
n   2    „         ,,      5  lb.  „        „         8  oz.  „  „ 

>i   ^    1)         ij      6  lb.  „        „        10  oz.  „  „  -prith 

the  addition  of  6  oz.  of  bicarbonate  of  soda  and  7  oz.  of  hydrochloric  acid. 

No.  4  bath  contains  7  lb.  of  common  salt  and  10  oz.  of  chloride  of  calcium 
with  the  addition  of  6  oz.  sodium  bicarbonate  and  12  oz.  of  hydrochloric  acid. 

No.  5  bath  contains  9  lb.  of  common  salt  and  11  oz.  of  chloride  of  calcium 
with  1  lb.  sodium  bicarbonate  and  l.i  lb.  of  hydrochloric  acid. 

No.  6  bath  contains  11  lb.  of  common  salt  and  12  oz.  of  chloride  of  calcium 
with  li  lb.  of  bicarbonate  of  soda  and  2J  lb.  of  hydrochloric  acid. 

Each  bath  consists  of  40  gallons. 
^  Dr.  Bezley  Thorne,  a  strong  advocate  of  the  system,  recommends  the  use  of 
Sandow's  effervescent  salts  in  the  place  of  the  bicarbonate  of  soda  and  the 
acid. 

Dr.  Saundby's  experience  is  of  the  first  four  haths  only." 

According  to  Sir  T.  Grainger  Stewart  the  prime  factor  which  stimulates  in 
these  baths  is  the  nascent  carbonic  acid. » 

The  temperature  of  these  baths  would  begin,  with  the  milder  ones  at  95°-92° 
and  be  gradually  reduced  for  the  stronger  baths  to  85°-82°. 


'  Lancet,  Aug.  29th,  1896,  p.  621.    ^  British  Medical  Journal,  Nov.  2nd,  1895. 
»  Lancet,  Aug.  8th,  p,  387. 
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POULTICES  AND  TOMENTATIONS 

Poultices  and  fomentations  which  are  in  such  common  use  are  simply 
local  baths  applied  to  the  skin.  When  its  surface  or  the  structures 
beneath  it  are  inflamed,  poultices  and  fomentations  are  a  convenient 
and  efficacious  means  of  utilizing  warmth  and  moisture  in  the  treat- 
ment of  diseased  parts.  The  warmth  and  moisture  relax  the  vessels, 
and  increase  the  collateral  circulation,  and  in  some  degree  abate  the 
tension  due  to  inflammation,  and  so  relieve  pain.  Applied  at  the 
very  beginning  to  inflamed  tissues,  threatening  abscess,  inflamed  pim- 
ples, and  the  like,  poultices  often  check  summarily  the  inflammation, 
and  prevent  the  formation  of  pus.  Fomentations  with  water  as  hot  as 
can  be  endured  also  arrest  inflammation  and  check  the  formation  of 
matter,  and  should  be  generally  employed  as  adjuncts  to  poultices. 
Hot  fomentations  will  often  disperse  or  restrict  the  development  of 
acne  indurata,  herpes  labialis,  and  other  inflamed  pimples  apt  to 
appear  on  the  face. 

These  applications  are  of  further  use  when  suppuration  has  set  in 
and  matter  requires  to  be  expelled.  Poultices,  then,  greatly  facilitate 
the  passage  of  the  matter  to  the  surface  and  assist  its  expulsion,  while, 
at  the  same  time,  they  limit  considerably  the  spread  of  inflammation 
in  all  directions.  Here,  again,  very  hot  fomentations,  often  repeated, 
and  continued  for  some  time,  are  a  useful  supplement  to  poultices. 

It  should  be  remembered  that  much  depends  upon  the  heat  of  the 
application.  Poultices  should  be  ahvays  applied  as  hot  as  they  can 
be  borne,  and  should  be  frequently  changed,  lest  they  become  cold 
and  hard.  Indeed,  they  can  scarcely  be  changed  too  often  ;  in  hospital 
practice  it  is  diflficult  to  renew  poultices  constantly ;  yet  even  in  such 
institutions,  where  the  supply  of  nurses  is  limited,  poultices  should  be 
changed  at  least  every  two  or  three  houi's. 

When  applied  to  disperse  inflammation,  or  to  hasten  the  maturation 
of  abscesses,  the  poultices  should  be  large,  reaching  beyond  the  limits 
of  the  inflamed  tissues;  but  as  soon  as  the  abscess  or  boil  has 
matured  and  burst,  the  poultice  should  be  very  little  larger  than  the 
opening  in  the  skin  through  which  the  matter  escapes.  A  large 
poultice,  applied  over-long,  makes  sodden  and  irritates  the  skin,  and 
is  very  liable  to  produce  an  eruption  of  eczema,  or  to  develop  fresh 
boils  around  the  .base  of  the  original  one. 

Open  sores,  such  as  discharging  abscesses,  or  sloughing  sores  or 
ulcers,  are  best  treated  with  lint  soaked  in  a  saturated  solution  of 
boracic  acid,  or  some  other  antiseptic  agent,  in  order  to  destroy  germs, 
and  so  prevent  suppuration  and  further  destruction  of  tissue.  The 
boracic  application  is  useful  in  the  acute  stage  of  eczema.  We  may 
here  add  that  the  antiseptic  method  may  be  combined,  if  necessary, 
with  poultice  treatment  by  smearing  the  surface  of  the  skin,  or  other 
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part,  wifch  a  suitable  antiseptic,  e.g.  the  glycerine  of  boric  acid,  before 
applying  the  poultice. 

In  the  treatment  of  boils,  carbuncles,  abscesses,  and  inflamed 
lymphatics,  it  is  an  excellent  plan  to  smear  over  the  inflamed  tissues 
a  compound  of  equal  parts  of  extract  of  belladonna  and  glycerine, 
and  over  this  dressing  to  apply  a  poultice.  The  belladonna  eases  pain 
and  reduces  inflammation.    {8ee  Sulphides.) 

In  order  to  protect  the  adjacent  tissues  from  the  undue  action  of 
the  poultice,  so  as  to  check  the  production  of  fresh  boils,  it  is  a  good 
plan  to  place  over  the  boil  a  piece  of  opium  plaster  with  a  circular 
hole,  and  to  apply  the  poultice  only  over  the  plaster.  Another  pro- 
tective plan  is  to  smear  the  contiguous  surface  with  zinc  ointment. 

Poultices  moderate  the  inflammation  and  alleviate  the  pain  in  skin 
diseases,  such  as  eczema,  etc.,  when  the  skin  is  highly  inflamed, 
painful,  red,  and  swollen. 

Poultices  are  not  only  soothing  when  in  direct  contact  with  in- 
flamed tissues,  but  they  appear  to  act  in  the  same  manner  on  deep' 
seated  parts.  Large  poultices  applied  very  hot,  and  removed  as  soon 
as  they  become  cool,  are  hence  of  great  service  in  pneumonia,  pleurisy, 
bronchitis,  pericarditis,  peritonitis,  etc.  To  avoid  exposure  of  the 
warm  moist  skin,  the  old  poultice  should  not  be  removed  till  the  new 
one  is  ready  to  replace  it. 

These  applications  are  extremely  useful  for  children  attacked  with 
bronchitis,  bi'oncho-pneumonia,  or  lobular  pneumonia.  As  young 
children  are  apt  to  be  restless,  and  to  toss  about  in  bed,  the  entire 
chest  should  be  enveloped  in  a  jacket-poultice.  The  ordinary  poultice 
soon  becomes  rucked  up,  and  converted  into  a  narrow  band  en- 
circling only  a  very  limited  portion  of  the  chest,  whilst  the  uncovered 
part  of  the  chest  is  exposed  to  cold.  The  jacket-poultice  should  be 
constructed  of  a  piece  of  linen  sufficiently  large  to  go  quite  round 
the  chest,  and  tapes  should  be  sewn  to  it  in  such  a  manner  that  they 
can  be  tied  in  front,  and  over  each  sboulder.  <  It  is  as  well  to  have 
three  pairs  of  tapes,  so  as  to  admit  of  three  fastenings  down  the  front 
of  the  chest. 

A  poultice,  to  retain  its  heat,  should  be  spread  an  inch  or  more 
thick,  or  it  may  be  made  thinner,  and  externally  coated  with  a 
layer  of  cotton-wool.  The  cotton-wool  being  light,  does  not 
hamper  the  breathing — a  matter  of  importance  especially  in  the  case 
of  children.  In  peritonitis  it  is  of  great  importance  to  spread  the 
poultice  thin  and  cover  it  with  a  layer  of  cotton- wool,  for  if  heavy  it 
aggravates  the  pain. 

Poultices  are  useful  in  acute  rheumatism,  lumbago,  sciatica, 
pleurodynia,  myalgia,  and  in  those  so-called  rheumatic  pains  which 
often  attack  limited  parts  of  the  body,  as  one  arm,  etc.^    They  are 

'  Galvanism  is  highly  useful  in  some  forms  of  these  complaints,  especially 
m  lumbago.   In  sciatica  it  gives  at  least  temporary  relief,  and  in  some  cases 
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soothing  and  pleasant  to  the  inflamed  joints  in  rheumatic  fever, 
although  cotton-wool  is  often  preferred,  and,  indeed,  possesses  the  great 
advantage  of  involving  much  less  disturbance  of  the  joints.  In  acute 
lumbago,  poulticing  often  brings  speedy  relief,  the  severest  cases 
being  greatly  benefited  in  a  few  hours,  and  generally  cured  in  one  or 
two  days.  The  poultice  must  be  very  hot,  and  large  enough  to  cover 
the  whole  of  the  loins  or  part  affected,  and  it  must  be  thick  enough  to 
remain  quite  hot  for  half  an  hour,  when  it  must  be  changed.  If  the 
pain  is  persistent  this  treatment  should  be  continued  for  three  hours, 
or  longer  ;  the  skin  must  then  be  covered  with  a  piece  of  flannel,  and 
the  flannel  covered  with  oil-silk ;  this  after-treatment  promotes,  what 
is  most  desirable,  free  perspiration. 

^  When  electricity,  the  needle,  i.e.  acupuncture,  or  poultices  fail  to 
give  more  than  slight  temporary  relief,  it  will  often  be  found  that  the 
lumbago  is  accompanied  by  high  fever,  and  is  the  first  symptom  of  an 
attack  of  rheumatic  fever. 

Sciatica  may  be  treated  in  the  same  way,  but  the  result  is  not  often 
HO  satisfactory.    {Vide  Ether.) 

Poultices  applied  in  the  same  way  as  for  lumbago,  and  followed 
by  the  application  of  lint  and  oilskin,  are  often  useful  in  severe 
forms  of  pleurodynia  and  myalgia.  Belladonna  liniment,  however,  is 
usually  sufficient,  and  is  even  to  be  preferred  in  pleurodjoiia ;  some- 
times ether  spray  at  once  and  permanently  removes  the  pain  of  this 
annoying  a,fifection. 

As  we  have  said,  poultices  may  be  made  of  various  substances — 
linseed-meal,  oatmeal,  bread,  or  starch.  Each  has  its  peculiar  character. 
Linseed-meal  and  oatmeal  poultices  have  most  properties  in  common  ; 
they  make  a  compact  and  only  slightly  porous  mass,  retaining  heat 
and  moisture  longer  than  other  kinds,  and  they  are  consequently  often 
to  be  preferred  to  bread  or  starch.  But  linseed  contains  an  acrid 
matter,  which  sometimes  irritates,  especially  if  the  skin  is  of  a  fine 
and  delicate  texture,  or  if  it  is  inflamed  by  some  eruption,  in  which 
case  oatmeal  or  bread  must  be  substituted.  Bread  poultices  are  more 
porous  and  bland  than  those  of  linseed-meal,  but  the  porosity  depends 
very  greatly  on  the  way  of  making  them.  Bread  poultices  cool  more 
quickly,  and  give  less  moisture  to  the  skin,  than  those  made  of  linseed- 
meal.  Starch  poultices  retain  their  heat  for  a  considerable  time,  and 
are  very  bland,  unirritating  applications. 

It  is  as  well  to  mention  that  linseed-meal  poultices  are  more  tena- 
cious than  those  made  of  bread,  and  are  therefore  less  liable  to  break 
Up  and  fall  about  the  bed  and  clothes  of  the  patient,  rendering  him 
uncomfortable. 

a  few  ajDplications  will  even  effect  a  cure.  Sciatica  and  deep-seated  pains 
iabout  the  shafts  of  the  long  bones,  even  the  dull  aching  paiu  in  the  joints, 
which  not  unfrequently  remains  after  an  attack  of  acute  rheumati.'Jin,  will 
often  yield  to  galvanism. 
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In  making  a  poultice,  care  should  be  taken  that  the  water  boils, 
and  that  all  the  materials,  linseed-meal,^  linen,  strapping,  bandages, 
or  tapes,  wool  and  oil-silk,  are  close  at  hand  ready  for  use,  and  placed 
before  a  good  fire  to  be  thoroughly  warmed.  To  prepare  a  linseed 
poultice  sufficient  boiling  water  should  be  poured  into  a  heated  bowl, 
and  the  meal  then  quickly  sprinkled  into  the  bowl  with  one  hand, 
while  with  the  other  the  mixture  is  constantly  stirred  with  a  knife  or 
spatula,  till  sufficient  meal  has  been  added  to  make  a  thin  and  smooth 
dough.  All  this  should  be  done  as  rapidly  as  possible,  otherwise  the 
poultice  when  made  will  be  almost  cold.  Only  an  experienced  hand 
can  make  a  model  poultice.  By  adding  the  meal  to  the  water,  with 
constant  stirring,  instead  of  the  water  to  the  meal,  a  thorough 
blending  of  the  two  ingredients  is  ensured,  not  a  knotty,  lumpy, 
uncomfortable  mass,  vexing  instead  of  soothing  the  patient.  The 
dough  must  then  be  spread  quickly  and  evenly  on  the  warm  linen, 
already  cut  of  proper  size  and  shape,  and  the  edges  of  the  linen  turned 
a  little  way  over  the  meal  to  prevent  any  portion  escaping  beyond  the 
linen,  and  also  to  protect  the  patient's  clothes. 

There  are  two  methods  of  making  bread  poultices.  One  way  is  to 
cut  the  bread  in  thickish  slices,  put  it  into  a  basin,  pour  boiling  water 
over  it,  and  place  the  soaking  mass  by  the  fire  for  five  minu.tes  ;  then 
to  pour  off  the  water,  add  fresh  boiling  water,  and  again  place  by  the 
fire ;  afterwards  to  drain  the  bread,  beat  up  with  a  fork,  and  spread 
the  poultice.  The  other  plan  is  to  cut  stale  bread  into  thick  slices, 
put  into  a  saucepan  and  cover  with  boiling  water ;  allow  this  to 
simmer  for  a  short  time,  then  strain  and  prepare  the  poultice.  The 
first  plan  makes  a  porous  poultice,  the  second  a  more  compact  poultice, 
sharing  the  character  of  the  linseed- meal  mass.  As  we  shall  see,  each 
poultice  has  its  fitting  application.  The  bread  poultice  may  be  made 
with  milk  or  milk  and  water. 

Bran  poultices  are  useful  on  account  of  their  lightness.  They  are 
conveniently  made  by  enclosing  the  bran  in  a  flannel  bag  of  the 
required  size,  and  then  by  pouring  boiling  water  upon  it. 

Starch  poultices  are  entirely  unirritating,  and  retain  their  heat  for 
a  considerable  time.  The  way  to  proceed  is  to  add  a  little  cold  water 
to  the  starch,  and  rub  the  two  into  a  pap ;  then  to  add  sufficient 
boiling  water  to  make  a  poultice  of  the  required  consistence,  which 
must  be  spread  on  linen  in  the  manner  already  described.  Starch 
poultices  soothe  open  cancers,  and  allay  skin  eruptions,  when  there  is 
much  inflammation,  heat,  and  pain.  According  to  Shoemaker  they 
are  the  most  soothing  of  all  applications  in  skin  affections. 

*  There  is  some  difference  of  opinion  as  to  the  employment  of  meal  from 
which  the  oil  has  been  expressed,  or  the  pure  unpressed  meal  derived  from 
the  crushed  seeds.  Mr.  Beck  advised  the  use  of  the  former  because  the  oil  of 
the  pure  meal  becomes  rapidly  rancid.  A  small  quantity  of  warm  olive 
oil  stirred  into  the  poultice  at  the  end  will  add  an  emollient  quality  to  this 
poultice. 
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Charcoal  Poultices.— There  are  several  ways  of  employing  charcoal 
as  a  poultice.  It  is  used  to  prevent  disagreeable  odours  from  foul 
sores,  and  it  is  thought  also  to  i^romote  a  healthy  condition  of  the 
tissues.  When  employed  for  this  double  purpose,  charcoal  is  added  to 
the  poultice.  As  a  porous  poultice  is  here  required,  bread  is  better 
for  the  purpose  than  linseed-meal.  A  portion  of  the  charcoal  should 
be  uniformly  mixed  with  the  bread,  but  the  greater  part  should  be 
sprinkled  over  the  surface  of  the  poultice.  It  is  doubtful  whether  a 
charcoal  poultice  is  greatly  superior  to  a  simple  bread  poultice,  for 
the  charcoal  must  soon  cease  to  absorb  gases,  and  thus  lose  its 
deodorizing  property.  It  may,  perhaps,  promote  a  healthier  condition 
in  the  sore.  If  the  object  is  merely  to  prevent  disagreeable  smells 
and  to  keep  the  air  of  the  room  pure,  the  plan^  pointed  out  in  the  sec- 
tion on  charcoal  is  to  be  preferred. 

It  is  a  good  practice  to  siDrinkle  foul,  sloughing,  putrid  sores  with 
dry  charcoal,  and  over  the  charcoal  to  place  a  simple  poultice,  or  to 
make  the  poultice  of  well-toasted  or  of  burnt  bread.  This  treatment 
appears  to  hasten  the  separation  of  the  sloughs,  and  to  promote  a 
healthier  state  of  the  tissues,  and  may  be  applied  to  a  boil  when  the 
core  is  separating,  or  to  a  bed-sore  while  the  black  slough  still  adheres 
to  the  living  tissues. 

Yeast  Poultices. — Some  maintain  that  a  yeast  poultice  is  useful  in 
sloughing  sores,  and  that  it  prevents  destruction  of  the  tissues,  and 
promotes  the  separation  of  sloughs.  Yeast  poultices  are  made  in  two 
ways.  Yeast  and  water  may  be  added  to  flour  till  ordinary  dough  is 
made,  and  the  dough  applied  while  fermentation  is  going  on.  In  this 
case  it  is  simply  an  application  of  "  rising  dough."  The  other  way 
is  to  smear  warm  yeast  over  the  surface  of  a  simple  bread  jDOultice.^ 

Carrot  Poultice. — This  is  supposed  to  make  wounds  cleaner  and 
healthier ;  it  is  made  by  boiling  carrots  till  they  become  quite  soft, 
mashing  them  with  a  fork,  and  spreading  the  pulp  on  linen  in  the 
ordinary  way. 

To  sloughing  sores,  as  we  have  seen,  it  is  best  to  apply  some  efficient 
antiseptic.  The  sores  should  be  washed  with  saturated  boracic  acid 
solution,  or  with  carbolic  acid  solution,  etc.,  and  then  covered  with 
lint  or  cotton-wool  soaked  in  one  or  other  of  these  solutions. 

Laudanum  is  sometimes  added  to  poultices  to  ease  pain  ;  it  is 
especially  effectual  when  the  skin  is  broken.  In  like  manner  the 
official  juices  of  hemlock  or  henbane  may  be  smeared  on  the  sui'face  to 
be  poulticed,  or  on  the  poultice  itself.  The  unguentum  conii  might  be 
used  in  preference  to  the  extract  of  conium ;  the  glycerine  of  bella- 
donna is  another  excellent  prejparation  for  similar  use. 

Solutions  of  chloride  of  lime  or  of  soda  may  be  added  to  poultices 
to  destroy  offensive  gases  given  off  from  unhealthy  sores.    The  liquor 

1  We  must  caution  against  the  use  of  boiling  or  very  hot  water  in  pre- 
paring this  poultice,  lest  the  yeast  he  killed. 
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sod£e  or  calcia  chlorinateB  may  be  substituted  for  one-lialf  or  one-third 
of  tlie  water  in  the  making  of  the  poultice.  {Sec  B.P.  proportions, 
linseed  poultice.) 

In  eczema  with  much  inflammation  and  sensation  of  heat,  Dr. 
McCall  Anderson  recommends  a  cold  potato  poultice  sprinkled  with  a 
small  quantity  of  absorbent  powder,  containing  camphor.  This  powder^ 
a  useful  dusting  powder  without  the  poultice,  is  composed  of  half  a 
drachm  of  camphor  (reduced  to  powder,  with  the  aid  of  rectified  spirit), 
and  three  drachms  each  of  powdered  talc  and  oxide  of  zinc. 

Professor  Marshall  employs  an  iodide  of  starch  poultice  to  clean 
sloughing  sores.  A  jelly  is  made  with  two  ounces  of  starch  mixed 
with  six  ounces  of  boiling  water,  to  which  before  it  cools  should  be 
added  half  an  ounce  of  liquor  iodi.  The  mixture  is  spread  on  lint,  and 
applied  cold. 

Fomentations  by  means  of  several  thicknesses  of  flannel  wrung  out 
of  boiling  water  may  be  employed  instead  of  poultices  and  for  similar 
purposes.  They  are  used  for  the  sake  of  their  moisture,  and  their 
warmth ;  they  differ  from  poultices  in  being  less  weighty,  and  there- 
fore less  likely  to  increase  the  pain  of  very  tender  parts.  The  flannel 
is  wrung  out  by  means  of  a  wringer  made  of  stout  towelling  attached 
to  two  rods.  The  boiling  wet  flannel  is  placed  in  the  wringer,  which 
is  then  twisted  round  the  flannel  very  strongly,  till  the  water  is 
thoroughly  squeezed  out.  The  wringer  is  useful,  as  the  flannel  when 
first  taken  from  the  boiling  water  is  too  hot  to  be  held  in  the  hands. 
In  the  absence  of  a  wringer  an  ordinary  towel  will  answer  fairly 
well.  Wrung  as  dry  as  possible,  these  fomentations  may  be  used 
very  hot  without  fear  of  scalding  or  blistering  the  skin.  The  fomen- 
tation should  be  covered  outside  with  a  piece  of  macintosh,  and  tied 
on  with  bandages.  As  hot  fomentations  cool  quickly,  and  are  chiefly 
used  for  the  sake  of  their  heat,  they  must  be  frequently  renewed : 
when  finally  removed,  the  skin  must  be  carefully  wiped  dry,  and 
covered  with  flannel  or  cotton-wool  to  prevent  chill. 

Fomentations,  and  in  a  less  degree  poultices,  relax  spasm  in  the 
internal  organs,  as  in  intestinal,  renal  and  biliary  colic.  In.  very 
extensive  inflammation  fomentations  are  preferable,  since  a  large 
poultice  is  heavy  and  uncomfortable.  Thus  fomentations  are  employed 
when  a  limb  is  extensively  affected  with  erysipelas,  or  when  the 
tissues  have  been  widely  contused  and  have  become  inflamed.^ 

Sponging  the  face  with  water  as  hot  as  can  be  borne  is  a  very  use- 
ful application  in  acne  indurata ;  it  will  disperse  the  incipient  spots, 
and  limit  the  size  and  hasten  the  maturation  of  the  more  advanced 
ones,  and  at  the  same  time  it  will  for  some  hours  greatly  lessen  the 
redness  of  the  eruption. 

1  Fomentations,  like  poultices,  may  be  medicated,  thus  we  may  have  boracic 
or  other  antiseptic  fomentations.  Tlie  boracic  fomentation  is  a  most  excellent 
application.   Similarly  we  may  use  anodynes  with  fomentations. 
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Twenty  or  thirty  drops  of  turpentine  aprinkled  on  a  hot  fomenta- 
tion makes  a  good  counter-irritant,  useful  when  it  is  needful  to  com- 
bine stimulation  with  a  warm,  soothing  action. 

An  alkaline  poultice,  composed  of  nine  parts  of  linseed-meal  and 
one  part  of  bicarbonate  of  soda,  is  a  useful  application  in  gout. 

Sometimes  it  is  desirable  to  apply  heat  to  a  part  of  the  surface  of 
the  body,  when  at  the  same  time  it  is  important  to  avoid  the  relaxa- 
tion of  the  tissues  which  moisture  would  produce.  In  such  cases 
various  dry,  strongly  heated  applications  are  used.  Flannel,  almost 
scorched  before  the  fire,  or  in  an  oven,  is  sometimes  employed,  but  it 
loses  heat  speedily.  Sand  or  chamomile  flowers  retain  heat  far  better  ; 
they  may  be  strongly  heated  over  the  fire  in  an  iron  pan,  and  then  be 
run  into  a  heated  linen  bag  made  for  the  purpose,  of  such  shape  and 
construction  that  the  contents  shall  form  a  thickish  and  even  layer. 
Each  substance  possesses  its  respective  advantages:  sand,  though 
heavy,  retains  heat ;  chamomile  flowers,  though  light,  soon  lose  their 
warmth.  A  thin  piece  of  flat  tile  heated  in  the  oven,  and  wrapped 
in  flannel,  is  lighter  than  sand,  retains  its  heat  for  a  considerable 
time,  and  is  easily  procured.  These  applications  are  of  great  service 
in  relieving  the  pain  of  spasms. 

Hot  sand  may  also  be  conveniently  used  as  a  douche  to  chronically 
inflamed  and  painful  parts  ;  the  sand  may  be  poured  on  in  thin  or  full 
stream. 
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Ice  is  frequently  used  to  abstract  heat,  to  check  bleeding,  to  allay 
inflammation,  and  to  destroy  sensation.  Ice  broken  up  with  the  help 
of  a  large  needle  into  fragments  may  be  enclosed  in  a  bladder  or  thin 
india-rubber  bag,  first  squeezing  the  air  out  of  the  bag.  After  filling 
the  bag  about  one-third  of  its  capacity,  its  mouth  should  be  tied  on 
a  cork,  so  as  to  afford  a  hold  for  the  twine.  The  ice-bag  may  then 
be  adapted  to  almost  any  shape,  and  fitted  to  the  inequalities  of  the 
body,  and,  if  required,  may  be  fashioned  into  a  sort  of  cap  for  the 
head. 

This  cap  is  applied  to  the  head  in  tubercular  and  simple  meningitis, 
and  may  be  employed  to  allay  the  severe  headache  of  the  early  stages 
of  acute  fevers.  Some  apply  ice  to  the  head  in  delirium  tremens  and 
in  the  convulsions  of  children. 

Sometimes  the  ice-bag  laid  on  the  epigastrium  will  ease  the  severe 
pain  and  vomiting  of  chronic  ulcer,  or  of  cancer  of  the  stomach. 

In  typhlitis  and  typhoid  fever  an  ice  poultice  applied  over  the  right 
side  of  the  lower  part  of  the  abdomen  is  often  useful  in  relieving 
inflammation  and  pain. 

A  lump  of  ice  inserted  into  the  uterus,  or  pushed  into  the  rectum, 
is  sometimes  used  to  arrest  uterine  haemorrhage  after  delivery. 


THE   MEDICINAL   USES   OF  ICE 


89 


Ice  is  used  internally  for  a  variety  of  purposes.  Sucking  ice  allays 
thirst,  and  is  very  grateful  to  fever  patients  ;  it  will  likewise  check 
bleeding  from  the  mouth  or  throat,  stomach  or  lungs.  To  check  bleed- 
ing from  the  stomach  small  pieces  should  be  swallowed. 

The  constant  sucking  of  ice  is  most  efficacious  in  combating  acute 
inflammation  of  the  tonsils  or  throat ;  it  is  also  very  beneficial  in  the 
sore-throat  of  scarlet  fever,  and  other  acute  specific  throat  diseases, 
and  even  in  diphtheria.  Used  thus  it  often  proves  most  soothing, 
allaying  the  heat  and  pain,  and  checking  the  abundant  secretion  of 
mucus,  which  is  so  harassing  on  account  of  the  constant  hawking  and 
deglutition  which  it  occasions.  In  tonsilitis,  and  indeed  in  all  in- 
flammations of  the  throat,  the  good  effects  of  ice,  especially  when  used 
at  the  very  beginning  of  the  attack,  are  most  marked.  The  ice  should 
be  sucked  as  constantly  as  possible,  and  be  continued  till  the  disease 
has  fairly  declined. 

In  the  same  way  ice  is  employed  to  allay  the  nausea,  sickness,  and 
pain  of  disease  of  the  stomach. 

An  ice  poultice,  i.e.  finely  broken  ice  in  a  thin  india-rubber  bag,  is 
a  useful  application  to  the  throat  in  tonsilitis,  scarlet  fever,  and  diph- 
theria, especially  when  the  lymphatic  glands  become  greatly  swollen 
and  threaten  to  suppurate.  I  have  seen  swelling  of  the  glands  behind 
the  angle  of  the  jaw — so  great  that  swallowing  was  well-nigh  impos- 
sible— become  so  much  reduced  after  a  few  hours'  application  of  an  ice 
poultice  that  the  child  was  able  to  take  food  easily. 

Ice  may  be  applied  to  an  inflamed  and  prolapsed  rectum  or  uterus,  to 
reduce  inflammation  and  swelling,  so  as  to  enable  these  parts  to  be 
returned  to  their  proper  place. 

The  application  of  a  small  bladder  or  india-rubber  bag  of  ice  will 
dull  or  even  neutralize  the  pain  of  inflamed  piles,  or  that  which  is 
present  after  an  operation  for  piles  or  fissure  of  the  anus. 

The  ice-bag  may  be  applied  in  prurigo  vulvee,  but  other  treatment 
is  generally  preferred. 

M.  Diday  strongly  recommends  the  local  application  of  ice  in  certain 
painful  affections  of  the  testis,  such  as  neuralgia  and  blennorrhagic 
orchitis.  Two  pigs'  bladders  partially  filled  with  ice  are  applied 
one  under  the  other  over  the  testis,  the  neighbouring  parts  being 
protected  with  napkins.  The  pain  in  orchitis  is  at  first  rather  in- 
creased, but  soon  declines,  and  in  a  few  minutes  altogether  ceases. 
In  many  cases  the  continuous  application  of  ice-bladders  for  twenty- 
four  to  forty-eight  hours  removes  the  j)ain  permanently.  If  on 
pressure  any  tenderness  remains,  the  pain  will  return,  and  the  ice 
must  be  continued  three,  or  four,  or  even,  five  days,  according  to 
circumstances.  On  discontinuing  the  ice,  wet  cold  cloths  should  be 
used,  to  permit  the  tissues  to  return  gradually  to  their  normal  tem- 
perature. 

Two  parts  of  finely  pounded  ice  with  one  part  of  common  salt  pro- 
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duce  cold  sufficient  to  freeze  the  tissues,  and  to  deprive  them  of 
sensibility.  This  mixture,  used  largely  by  Dr.  Arnott,  is  confined  in 
•  a  gauze-bag,,  and  placed  in  contact  with  the  skin  till  sensation  is 
abolished,  and  the  skin  has  a  leathery  feel,  and  assumes  a  shrunken 
tallowy  appearance-.  If  applied  too  long,  this  mixture  may  vesicate, 
but  this  will  not  occur  under  five  or  six  minutes.  This  application  Ls 
employed  to  prevent  the  pain  of  minor  operations,  such  as  extraction 
of  the  toe-nail  and  the  opening  of  abscesses.  Dr.  Arnott  recommends 
it  in  chronic  rheumatism,  in  erysipelas,  lumbago,  and  in  the  treatment 
of  wounds.  In  chronic  rheumatism  it  should  be  applied  to  the  diseased 
joints  for  six  minutes  ;  it  should  then  be  replaced  for  a  short  time  by 
pounded  ice,  to  prevent  the  occurrence  of  inflammation  from  too  rapid 
a  return  of  heat  to  the  tissues.  An  attack  of  lumbago  may  often  be 
cured  by  freezing  the  skin  over  the  painful  part.  Dr.  Arnott  asserts 
that  when  applied  to  wounds  this  mixtui'e  prevents  inflammation 
without  hindering  union  by  the  first  intention. 

In  the  pei"formance  of  paracentesis  thoracis  a  convenient  way  of 
applying  ice  and  salt  is,  as  recommended  by  Douglas  Powell,  to  dip 
a  piece  of  ice  "  with  smooth  surface,  an  inch  or  two  square,  directly 
into  the  salt,  and  apply  it  with  firm  pressure  to  the  spot  marked  for 
puncture.    In  twenty  or  thirty  seconds  the  spot  will  be  frozen." 

When  applied  for  some  hours  Dr.  Arnott 's  mixture  destroys  sensi- 
bility to  such  a  degree  that  chloride  of  zinc  paste  may  be  used,  in 
quantity  sufficient,  to  destroy  the  tissues  to  a  considerable  depth, 
without  inducing  pain  or  inflammation.  But  ether  spray,  so  conveni- 
ently and  rapidly  used  in  the  manner  introduced  by  Richardson, 
is  now  generally  preferred  for  the  purpose  of  freezing  the  tissues. 
Chloride  of  meth}^  spray,  obtained  from  the  condensed  gas,  and  applied 
by  .  means  of  a  suitable  instrument,  is  more  certain  in  its  freezing 
action  than  ether  spray.' 

In  the  treatment  of  distant  hsemori'hage,  e.g.  hsemoptysis  (by  the 
local  application  of  cold),  iced  compresses,  or  compresses  containing 
Arnott's  mixture  between  the  folds,  may  be  applied  to  the  chest. 

'  A  single  ajoplication  of  ether  spray  will  often  remove  lumbago  and 
sometimes  sciatica.  The  spray  is  also  useful  at  times  in  those  frontal  head- 
aches commonly  called  nervous,  which  arise  from  either  mental  or  bodily 
fatigue.  Frontal  headache,  dull  and  uniform  in  character,  lasting  many 
days,  occurring  not  uncommonly  after  excitement  or  an  acute  illness,  such  as 
erysijoelas,  a  severe  cold,  or  a  sore  throat,  often  succumbs  to  ether  spray,  but 
to  get  this  result  it  is  generally  requisite  to  freeze  the  skin  of  the  forehead. 

The  pain  and  stiffness  of  the  muscles  of  the  back  in  lumbago  may  often  be 
instantaneously  removed  by  running  a  needle  an  inch  or  more  into  the  pain- 
ful part ;  when  the  lumbago  is  double,  this  almost  painless  operation  should 
be  performed  on  both  sides  of  the  loins.  Inserted  along  the  course  of  the 
sciatic  nerve,  the  needle  sometimes  affords  instant  and  marked  relief,  even  in 
very  chronic  cases  of  sciatica.  This  treatment,  indeed,  cures  sometimes,  as  if 
by  magic,  severe  and  long-standing  cases.  The  passage  of  an  interrupted 
galvanic  current  Avill  often  speedily  relieve  lumbago. 
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Cold  thus  applied  gives  a  rapid  or  an  immediate  reflex  effect,  but  it 
is  more  than  doubtful  whether  any  advantage  is  to  be  gained  by  its 
long-continued  application.  According  to  Eossbach,  the  persistent  use 
of  cold  does  actual  harm,  the  contracted  vessels  of  the  trachea  and 
bronchi  subsequently  relaxing  and  suffering  a  kind  of  paralytic  en- 
gorgement.^ 

too  ■  ^ 

The  best  results  will  probably  be  obtained  by  the  intermittent 
action  of  cold,  this  being  applied  for  two  or  three  minutes  every  ten  or 
fifteen  minutes. 


ON  THE  SPINAL  ICE-BAG  AND  THE  SPINAL 
HOT- WATER  BAO 

The  profession  is  indebted  to  Dr.  Chapman  for  the  introduction  of 
these  appliances.  They  afford  a  convenient  means  of  bringing  cold 
and  heat  to  bear  npon  the  spinal  region. 

Concerning  the  spinal  ice-bag,  Dr.  Chapman  says,  "  I  have  proved 
by  numerous  experiments  that  cold  applied  to  the  back  exerts  not 
only  a  sedative  influence  on  the  spinal  cord,  but  also  on  those  nervous 
centres  which  preside  over  the  blood-vessels  in  all  parts  of  the  body." 

The  claim  which  he  makes  is  that,  by  means  of  cold  applied 
along  the  spine  he  can  cause  vascular  dilatation,  with  an  increased 
circulation  of  blood  in  various  parts  of  the  body,  head,  trunk,  and 
limbs.  He  says :  "  Those  phenomena  which  Professor  C.  Bernard 
produced  in  the  head  of  an  animal  by  section  of  the  cervical  sympa- 
thetic I  have  induced  in  the  head,  thorax,  abdomen,  pelvis,  and  four 
extremities  of  man,  by  the  application  of  ice  to  the  different  parts  of 
the  back." 

To  supply  this  increased  afflux  of  blood  to  any  part  of  the  body, 
Dr.  Chapman  applies  the  ice-bag  to  various  parts  of  the  spine  ;  to  the 
neck  and  between  the  shoulders,  when  more  blood  is  needed  for  the 
head ;  to  the  upper  part  of  the  back,  for  the  chest  and  arms ;  to 
the  lower  part  of  the  back,  for  the  abdomen,  pelvis,  and  legs. 

He  treats  coldness  of  the  surface  generally,  including  the  extremi- 
ties, by  the  ice-bag  applied  to  the  whole  length  of  the  spine. 

Dr.  Chapman  treats  cold  feet  by  the  application  of  the  ice-bag  to 
the  lower  part  of  the  dorsal  and  to  the  lumbar  regions,  and  he  asserts 
that  this  same  application,  by  increasing  the  amount  of  blood  supplied 
to  the  pelvic  organs,  promotes  menstruation,  and  will  even  restore 
the  suppressed  monthly  flux.  I  have  often  seen  the  feet  become  com- 
fortably warm  a  few  minutes  after  the  above  application  of  the  ice. 

'  Eossbach,  Feslschrifl,  Wtirzburg,  1882.  Ueber  die  Schleimhildunrj.  His 
results  would  be  quite  in  keeping  with  the  experience  of  Sir  R.  Quain  and 
others,  that  the  long-continued  application  of  ice  to  the  chest  may  set  up 
bronchitis.   (See  Quairi'a  'Didimary,  article  "  Cold,"  by  J.  C.  Thorowgood.) 
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Dr.  Chapman  further  asserts  that  ice  applied  along  the  spine  is 
extremely  useful  in  cholera  and  tetanus,  in  sea-sickness,  and  the 
vomiting  of  pregnancy. 

More  accurate  work  is  needed  upon  the  reflex  relationship  between 
the  various  surface  areas  of  the  skin  and  the  distant  and  deeper  parts 
of  the  body.  According  to  Winternitz,  the  application  of  cold  to  the 
feet  influences  the  intracranial  circulation  chiefly,  cold  to  the  thighs 
the  pulmonary  circulation  chiefly,  and  cold  to  the  back  the  vessels  of 
the  nose  in  particular.  Rossbach's  experiments  showed  a  powerful 
effect  upon  the  tracheal  miacous  membrane,  and  probably  also  upon 
that  of  the  bronchi,  by  means  of  the  ice  compress  placed  upon  the 
abdomen.  All  these  effects,  however,  were  contractile,  the  circulation 
in  the  distant  and  deeper  parts  being  diminished  by  the  surface  appli- 
cation of  the  cold  ;  but  cold  to  the  surface  may,  in  certain  regions  of 
the  deeper  parts,  cause  an  increased  circulation  such  as  Dr.  Chapman 
describes  ;  thus,  according  to  Foster,  cold  applied  to  the  surface  whilst 
constricting  the  vessels  of  the  skin  (chiefly  by  a  reflex  act)  inhibits 
that  portion  of  the  vaso-motor  centre  which  governs  the  splanchnic 
ai'ea,  and  so  causes  in  this  area  an  afflux  of  blood. ^ 

The  effect  of  heat  applied  to  the  spine  is,  according  to  Dr.  Chap- 
man, to  cause  contx-action  in  those  vascular  areas  which  were  relaxed 
by  the  application  of  cold.  The  temperature  of  the  hot  bag  should 
not  exceed  120°. 

Dr.  Chapman  states  that,  if  properly  applied  to  the  spine,  the  hot 
bag  will  not  only  lessen  but  will  arrest  the  menstrual  flow.  He 
asserts,  as  the  result  of  his  experience,  that  it  will  arrest  menor- 
rhagia  and  bleeding  from  the  nose  and  lungs.  In  bleeding  from  the 
nose  or  lungs  the  hot  spinal  bag  must  be  placed  along  the  cervical 
and  upper  dorsal  vertebrse ;  in  menorrhagia,  along  the  lower  dorsal 
and  lumbar  vertebrse. 


THE  INTEENAL  USE  OF  WATER 

A  FEW  remarks  may  be  made  here  conveniently  on  the  drinks  best 
suited  to  fever  patients. 

The  importunate  and  distressing  thirst  from  which  these  patients 
suflPer  often  causes  much  restlessness  and  irritability,  and  these 
symptoms  in  their  turn  often  increase  the  fever.  The  urgent  thirst 
must  therefore  be  allayed,  but  if  left  to  themselves  the  patients,  to 
satiate  their  cravings,  will  always  drink  to  excess,  and  this  is  very 
liable  to  derange  the  stomach,  impair  digestion,  produce  flatulence, 
and  even  diarrhoea.  Theory  and  experience  both  show  that  drinks 
made  slightly  bitter  and  somewhat  acid  slake  the  thirst  most  effectu- 
ally. A  weak  infusion  of  cascarilla  or  orange-peel,  acidulated  slightl}-- 
»  Foster's  Plajsiology,  1888,  vol.  i.,  p.  3-18. 
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with  hydrocliloric  acid,  was,  with  Gi'aves  of  Dublin,  a  favourite  thirst- 
quelling  drink  for  fever  patients.  Raspberry  vinegar  is  likewise  a 
useful  drink.  A  weak  lemonade  made  from  the  fresh  juice  of  lemons 
is  suitable,  also  the  old-fashioned  imperial  drink  made  from  cream  of 
tartar,  one  drachm  to  the  pint.  Sweet  fruits,  although  at  first  agree- 
able and  refreshing,  must  be  taken  with  care  and  moderation,  for 
they  often  give  rise  to  a  disagreeable  taste,  and  are  apt  to  produce 
flatulence  or  diarrhoea.  The  sucking  of  ice  has  been  already  men- 
tioned as  grateful  to  fever  patients. 

Rinsing  the  mouth  with  water  as  hot  as  can  be  borne  will  often 
relieve  thirst,  by  removing  the  local  discomfort  upon  which  it 
depends  more  or  less.  Extremes  of  heat  and  cold  may  thus  both  be 
serviceable  in  the  treatment  of  thirst.^ 

In  the  non-febrile  thirst  of  diabetes  there  is  not  the  same  reason 
for  lessening  the  quantity  of  fluid  taken  as  there  is  in  fever,  and, 
according  to  Sir  W.  Roberts,  there  is  no  advantage  in  "  curtailing 
beyond  a  moderate  degree  the  amount  of  water  drunk  by  diabetic 
patients.  The  urine  and  sugar  may  by  this  means  be  lessened,  but 
the  general  distress  is  increased."  Prout  recommends  tepid  drinks  in 
the  thirst  of  this  complaint. 

Water  is  necessary  both  for  the  digestion  and  solution  of  food,  but 
an  insufficient  as  well  as  an  excessive  qu.antity  are  alike  harmful. 
The  character  of  fermentations,  it  is  well  known,  depends  on  the 
amount  of  water  present ;  for  instance,  in  the  case  of  sugar,  if  there 
is  but  little  water  present,  no  fermentation  will  take  place,  while,  on 
the  other  hand,  with  excess  of  water,  the  acetous,  instead  of  the  vinoits 
fermentation,  will  be  set  up.  It  is  more  than  probable  that  the 
quantity  of  water  taken  with  the  food  may,  in  a  similar  way,  affect 
the  changes  which  the  latter  undergoes  in  the  stomach.  This  much 
is  certain,  that  the  habitual  drinking  of  an  excess  of  water  with  the 
meals  often  aggravates  dyspepsia,  and,  on  the  other  hand,  indigestion 
appears  in  some  cases  to  be  connected  with  an  insufficient  intake. 
Elatulent  dyspepsia  is  often  traceable  to  excess  of  drinking  at  meal- 
times. 

Too  much  water  taken  with  the  food  Impairs  digestion,  by  over- 
diluting  the  gastric  juice,  and  so  weakening  its  solvent  power.  The 
popular  idea  proves  to  be  correct,  that  drink  should  be  taken  chiefly 
at  the  end  of  the  meal,  when  it  serves  many  useful  purposes ;  e.f/.,  it 
then  aids  the  passage  of  the  peptones  from  the  intestines  into  the 
blood,  and  so  favours  the  continuance  of  digestion,  since  it  is  held 
that  the  presence  of  these  peptones  hinders  that  process.  Another 
important  reason  for  leaving  the  chief  intake  of  fluid  to  the  end  of  the 
meal  is,  that  mastication  and  insalivation  are  much  more  thoroughly 

'  We  may  here  mention  the  use  of  rinsing  the  mouth  with  very  hot  water 
in  the  treatment  of  toothache  ;  it  will  often  give  relief,  though  occasionally 
cold  water  answers  better. 
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done  when  we  do  not  allow  ourselves  to  wash  down  the  mouthfnls 
with  frequent  potations  :  in  this  latter  case  the  food  is  insufficiently 
prepared.  Again,  the  draught  of  water  at  the  end  of  the  meal  will 
assist  those  indigestible  substances,  which  have  been  only  partially 
dissolved  in  the  stomach,  to  pass  through  the  pylorus  into  the  intes- 
tines, there  to  be  subjected  to  further  digestion  or  to  be  eliminated 
with  the  motions;  thus  a  possible  source  of  irritation  to  the  stomach 
and  intestines  will  be  removed. 

In  our  desire  to  avoid  the  ingestion  of  too  much  drink,  we  must  be 
careful  not  to  err  on  the  side  of  undue  abstinence,  for  it  has  been 
shown  that  a  proper  amount  of  water  favours  the  secretion  of  the 
gastric  juice,  and  promotes  the  passage  of  the  peptones  into  the  blood. 
Iced  drinks  at  meal-times  are  harmful  by  constringing  the  vessels,  and 
preventing  the  secretion  of  the  due  quantity  of  gastric  juice,  and  also 
by  lowering  for  the  time  being  the  gastric  temperature. 

Chomel  described,  and  Dr.  Thorowgood  has  recently  narrated,  some 
cases  of  a  form  of  dyspepsia,  called  by  him  "  indigestion  of  fluids," 
and  characterized  by  uneasiness  after  drinking,  and  a  splashing  noise 
heard  on  percussing  the  stomach  or  shaking  the  body,  even  when  the 
patient  has  taken  no  drink  for  some  hours.  The  best  treatment  for 
this  curious  indigestion  is  not  to  drink  till  some  time  after  a  meal, 
and  as  little  as  is  compatible  with  comfort.  Some  of  these  cases  will 
probably  come  under  the  heading  of  "dilated  stomach,"  and  more 
active  treatment,  as  by  lavage^  may  be  required. 

After  the  taking  of  an  emetic,  warm  water,  or  various  infusions, 
such  as  chamomile  tea  and  mucilaginous  drinks,  are  employed  to  pro- 
mote vomiting.  Tor  this  purpose,  the  quantity  of  fluid  taken  should 
not  be  too  large,  otherwise  it  will  over-distend  the  stomach,  and 
paralyze  its  muscular  walls,  thus  impeding,  instead  of  promoting, 
vomiting.   Half  a  pint  to  a  pint  is  in  these  cases  a  sufiicient  quantity. 

The  action  of  water  on  the  intestines  is  similar  to  that  upon  the 
stomach  ;  its  presence  is  necessary  for  the  absorption  of  the  digested 
substances  in  this  part  of  the  canal. 

A  glass  of  cold  water,  taken  early  in  the  morning,  acts  with  some 
persons  as  a  purgative.  The  cankery  taste,  hot  sensation  in  the  mouth, 
and  lack  of  appetite  for  breakfast  experienced  by  many  persons  on 
waking  is  generally  removable  by  drinking  half  a  tumbler  of  pure 
cold  water  half  an  hour  before  that  meal.  In  many  cases  a  tumbler 
full  of  quite  hot  water  may  be  substituted  for  the  cold  water,  and  will 
very  advantageously  replace  the  pernicious  cup  of  tea  taken  in  bed 
before  breakfast. 

A  glass  of  cold  water,  taken  immediately  on  leaving  bed,  promotes 
the  reaction  after  the  "  morning  tub." 

On  the  other  hand,  a  too  free  indulgence  in  fluids  often  increases 
or  keeps  up  diarrhoea.  It  has  been  found  that  free  water-drinking 
increases  the  water,  but  not  the  solids,  of  the  faeces. 
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Water  readily  passes  into  the  blood,  but  there  are  certain  limitations. 
Thus,  when  the  sj'-stem  has  undergone  great  loss  of  water,  this  fluid  is 
absorbed  with  much  avidity,  and  its  rapid  passage  into  the  circulation 
may  materially  affect  the  condition  of  the  blood  ;  indeed,  this  sudden 
and  copious  influx  of  water  is  said  sometimes  to  destroy  cattle  through 
the  rapid  destruction  of  the  blood-corpuscles  by  osmosis.  When, 
however,  the  amount  of  water  in  the  blood  is  already  ample,  the  absorp- 
tion of  a  further  quantity  from  the  stomach  and  intestines  is  much 
diminished. 

Excess  of  water  is  eliminated  in  various  ways.  Some,  as  we  have 
said,  passes  off  by  the  intestines,  much  is  thrown  off  by  the  skin  and 
lungs,  but  most  is  excreted  by  the  kidneys.  In  sis  hours  the  chief 
part  is  eliminated,  though  after  strong  exercise  much  water  is  retained 
in  the  muscles  for  a  considerably  longer  period. 

Copious  drinking  exerts  on  the  urine  a  further  action  than  that 
just  mentioned ;  for  not  only  does  it  increase  the  urinary  water,  but  it 
also  augments  the  solid  constituents  such  as  urea,  phosphoric  and 
sulphuric  acids,  and  chloride  of  sodium.  The  augmentation  of  these 
constituents,  with  the  exception  of  the  chloride  of  sodium,  is  main- 
tained more  or  less,  but  in  respect  of  this  latter  salt  the  increase  is 
only  temporary,  for  after  awhile  its  amount  falls  below  the  quantity  . 
excreted  in  health,  and  thus  the  previous  increase  is  balanced ;  water 
must,  therefore,  be  considered,  in  regard  to  common  salt,  as  a  temporary 
eliminator  merely.  The  case  is  different,  however,  with  urea,  phos- 
phoric and  sulphuric  acids ;  for  water-drinking  induces  an  increased 
elimination  of  these  substances,  the  result  of  an  increased  formation ; 
this  can  happen  only  from  an  augmented  disintegration  of  substances 
containing  nitrogen  and  sulphur.  Did  water-drinking  exert  a  disin- 
tegrating influence  solely,  it  would  lead  merely  to  a  loss  of  weight, 
but,  simultaneously  with  this  rapid  disintegration,  a  corresponding 
increase  of  integration  takes  place  in  the  same  tissues ;  whence  it 
happens  that  water,  taken  under  certain  precautions,  may  increase 
both  construction  and  destruction  of  tissue,  and  so  act  as  a  true  tonic 
or  promoter  of  metabolism,  improving  the  vigour  of  both  body  and 
mind.  These  considerations  suggest  an  explanation  of  the  benefit  often 
derived  from  the  "  water  treatment "  in  hydropathic  institutions. 

The  effects  of  water-drinking  vary  in  different  persons.  The  dis- 
integration is  greatest  in  weakly  persons,  in  whom  indeed  this  process 
may  produce  almost  a  febrile  state.  Disintegration  is  greater  in 
children  than  in  adults,  and  greater,  perhaps,  in  women  than  in  men. 
A  high  temperature  of  the  water  increases  disintegration.  Bodily 
exercise  produces  similar  effects.    (Parkes  on  Urine.) 

An  old  and  useful  practice  of  drinking  a  tumbler  of  hot  water 
twice  or  thrice  a  day,  midway  between  meals,  has  recently  been 
revived.  It  is  useful  in  flatulent  and  acid  dyspepsia.  After  absorp- 
tion the  water  increases  oxidation,  and,  by  flushing  the  kidneys,  tends 
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to  remove  effete  products  from  the  blood.  It  is  certain  that  nian}' 
persons  find  much  relief  from  this  treatment.  Methodical  hot-water 
drinking  plays  an  important  part  in  the  Salisbury  dietetic  treatment. 
{See  later.) 


ON  ENEMATA 

Rectal  injections  are  used  for  a  variety  of  purposes,  e.g.,  to  procure 
evacuation  of  the  bowels,  to  restrain  diarrhcea,  to  ease  pain  about  the 
region  of  the  pelvis,  to  destroy  worms,  to  introduce  medicines  into  the 
general  system,  and  to  nourish  the  body  in  cases  where  food  cannot  be 
taken  by  the  stomach.  Injections  are  also  used  in  certain  cases  of 
intestinal  obstruction,  as,  for  instance,  in  intussusception. 

To  secure  each  of  these  purposes  certain  points  must  be  attended  to 
in  the  administration  of  the  enemata. 

First,  concerning  injections  used  to  relieve  the  bowels.  It  must 
be  clearly  understood  that  an  enema  seldom  acts  by  merely  washing 
away  the  fseces,  for  it  will  act  efficiently  when  the  faecal  matter  is 
lodged  high  up  the  intestines,  even  in  the  transverse  colon  or  csecum. 
An  injection  stimulates  probably  the  whole  intestinal  tract  to  a  more 
vigorous  peristaltic  action,  by  which  means  the  contents  are  propelled 
along  the  canal,  and  finally  expelled.  This  result  is  brought  about 
by  a  local  distension  of  the  lower  part  of  the  larger  gut  by  the  fluid 
injected ;  this  distension  starts  a  local  vermicular  action  which  soon 
spreads  along  the  bowel  to  a  greater  or  less  extent.  The  object, 
therefore,  is  to  distend  the  rectum  and  the  adjoining  part  of^  the 
intestine,  and  an  enema  constantly  fails  because  not  enough  fluid  is 
introduced  to  excite  contraction.  Eor  this  purpose  it  is  necessary  to 
introdxice  a  considerable  quantity  of  fluid,  as  much,  viz.,  as  two,  three, 
or  evenfoiir  pints  ;  but  any  one  who,  for  the  first  time,  without  due 
observance  of  certain  precaiitions,  attempts  to  introduce  such  a  copious 
injection  into  the  rectum,  will  in  all  probability  fail. 

When  a  large  injection  is  to  be  given,  the  patient  should  be  placed 
on  the  left  side  with  the  knees  drawn  up,  and  the  fluid  should  then  be 
pumped  slowly  into  the  rectum.  After  a  variable,  but  usually  short, 
time,  the  patient  complains  of  inability  to  retain  more,  and  suffers 
from  colicky  pain  in  the  belly,  and  an  urgent  desu-e  to  empty  the 
bowels.  The  pumping  must  now  be  intermitted  for  a  while,  and  the 
patient  directed  to  prevent  the  escape  of  the  fluid  ;  but  if  he  is  unable 
to  control  the  sphincter,  the  administrator  must  help  him.  This  can 
be  done  in  several  ways,  each  having  for  its  object  the  support  of  the 
sphincter.  The  simplest,  but  not  always  the  most  successful,  plan 
is  to  firmly  press  upon  the  perinseum  and  structures  around  the  anus, 
either  with  the  bare  hand  or  with  a  folded  towel.  Should  this 
support  prove  ineffectual,  which  is  often  the  case  after  a  con- 
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siderable  quantity  of  fluid  has  been  introduced,  further  assistance  is 
afforded  by  passing  into  the  rectum,  alongside  the  nozzle  of  the 
enema-pipe,  one,  two,  or  even  three  fingers,  as  circumstances  may 
require,  and  pressing  them,  with  the  nozzle,  strongly  iipwards. 
Stimulated  in  this  way,  the  sphincter  grasps  the  fingers  firmly,  and 
eflPectually  prevents  the  escape  of  the  fluid,  and  with  these  precau- 
tions, almost  any  amount  of  fluid  may  be  pumped  into  the  intestines. 
From  time  to  time  the  patient  will  complain  of  griping  pains  and  an 
oppressive  desii'e  to  go  to  stool ;  the  pumping  should  then  be  stayed 
awhile,  and  recommenced  as  soon  as  these  symptoms  have  passed 
away.  The  operation  over,  the  patient  must  be  directed  to  lie  quite 
quiet  on  the  left  side,  and,  if  possible,  to  retain  the  fluid  for  ten 
minutes  or  more,  so  as  to  ensure  a  more  active  and  thorough  evacua- 
tion of  the  bowels. 

It  need  scarcely  be  mentioned  that  if  the  rectum  or  lower  part  of 
the  large  intestines  is  the  seat  of  cancer,  or  is  diseased  in  other  ways, 
copious  injections,  and  the  introduction  of  a  long  tube,  are  attended 
with  danger. 

Sometimes  the  rectum  and  lower  part  of  the  gut  are  blocked  to 
distension  with  fteces,  against  which  the  injected  fluid  impinges,  and, 
finding  no  passage,  of  necessity  flows  back  through  the  sphincter  as 
fast  as  it  is  pumped  in.  One  or  two  ways  may  be  adopted  to  force 
such  a  blockade.  A  hollow  tube  of  some  inches  in  length  is  passed 
through  the  impacted  faeces,  till  its  free  extremity  reaches  the  sigmoid 
flexure,  or  even  higher.  If  the  tube  is  passed  through  the  accumu- 
lation in  the  intestine,  the  injection  can  proceed  easily.  Should  this 
mancBuvre  fail,  and  the  need- is  urgent  to  obtain  an  evaciiation,  then 
two  or  three  fingers,  according  to  the  yielding  of  the  sphincter,  are 
to  be  introduced  into  the  rectum  and  the  fseces  withdrawn.  This  can 
be  easily  accomplished  if  the  faeces  are  hard  and  firm.  Obstinate  con- 
stipation of  this  character  occurs  most  commonly  in  diabetics.  The 
hard  and  almost  stone-like  faeces  can  be  withdrawn  easily  by  the 
fingers  in  the  manner  described,  and  much  more  may  be  withdrawn 
than  is  contained  in  the  rectum,  for  although  the  intestines  may  be 
unable  to  force  the  hardened  faeces  through  the  sphincter,  they  are 
quite  capable  of  propelling  them  from  the  sigmoid  flexure  into  the 
rectum  as  soon  as  room  has  been  made  for  them ;  consequently  as 
fast  as  the  faeces  are  withdrawn  fresh  supplies  are  propelled  down- 
wards within  easy  reach  of  the  fingers.  Of  these  two  methods  the 
latter  is  certainly  the  most  to  be  commended,  for  to  inject  the  bowel 
above  a  distended  or  more  or  less  paralyzed  rectum  is  to  j)ut  the 
_  bowel  at  a  mechanical  disadvantage. 

Instead  of  the  Higginson  enema  syringe  many  prefer  to  run  the 
water  into  the  bowel  by  its  own  weight.  The  apparatus  necessary  for 
this  is  a  rectal  nozzle  which  should  be  conical,  smooth  and  not  too 
small,  and  a  soft  rubber  tube  some  two  and  a  half  feet  long  to  connect 
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tlie  nozzle  with  a  funnel,  which  may  be  conveniently  made  of  thin 
macintosh  material.  The  patient  may  easily  administer  the  enema 
himself  with  this  instrument,  the  funnel-shaped  reservoir  being 
suspended  so  as  to  allow  of  a  fall  of  12  or  18  inches,  more  or  less. 
The  dorsal  position  with  the  pelvis  raised  will  be  a  convenient  one. 
By  pinching  the  tube  or  by  means  of  a  stopcock,  the  inflow  can 
be  regulated  at  will.  The  flow  from  this  apparatus  is  continuous 
and  even,  an  improvement  upon  the  jerky  flow  from  the  Higgin- 
son. 

The  so-called /oj'cecZ  enemata  should  always  be  given  in  this  way  ; 
these  are  very  bulky  enemata,  from  three  to  eight  or  nine  pints.  They 
are  used  when  it  is  desired  to  reach  the  whole  length  of  the  colon 
with  the  injection,  and  they  have  been  much  employed  in  the  treat- 
ment of  invaginations  into  the  colon,  the  distending  fluid  gradually 
unfolding  and  returning  the  intussusception.  The  posture  of  the 
patient  may  be  as  above,  or  on  knees  and  elbows,  or  knees  and 
shoulders  so  as  to  raise  the  pelvis. 

Various  fluids  are  employed  as  enemata.  Sometimes  simple  water 
or  gruel  is  injected  ;  at  other  times,  to  one  or  other  of  these  is  added 
soap,  turpentine,  castor-oil.  When  castor-oil  or  turpentine  is  added 
to  the  injection,  soap  and  gruel  are  generally  employed  to  help  to 
suspend  them.  It  must  be  recollected  that  castor-oil  and  turpentine 
are  lighter  than  water,  and  will  float  on  its  svirface,  and  hence  al- 
though they  may  have  been  thoroughly  well  mixed  at  the  beginning, 
yet,  as  the  injection  proceeds,  they  will  rise  to  the  surface.  As  the 
tube  of  the  syringe  lies  at  the  bottom  of  the  vessel,  the  lower  stratum 
of  the  liquid  will  be  first  injected,  and  much  of  the  oil  or  turpentine 
either  floating  on  the  surface  or  sticking  to  the  sides  of  the  vessel 
will  -escape,  while  the  small  portion  ultimately  injected  will  operate 
only  upon  the  rectum  and  the  neighbouring  intestines.  The  object 
in  view  should  be  to  make  the  oil  or  the  turpentine,  as  the  case  may 
be,  rise  as  high  up  the  canal  as  possible,  so  as  to  bathe  and  influence 
the  mucous  lining  of  the  intestines.  To  this  end  the  oil  or  turpentme, 
well  beaten  tip  with  three  or  four  ounces  of  gruel,  or  soap  and  water, 
should  be  first  injected,  and  then  the  rest  of  the  injection  should  be 
pumped  in,  so  as  to  force  the  oil  far  up  the  intestinal  canal.  A  table- 
spoonful  of  senna  leaves  infused  for  ten  hours  in  cold  water,  and  then 
warmed  to  100°  Fah.,  makes  an  excellent  evacuant  enema. 

What  should  be  the  temperature  of  an  injection  ?  Tepid  fluid  is 
generally  used ;  but  some  consider  that  an  injection  differing  in 
temperature  widely  from  that  of  the  body  acts  more  energetically  on 
the  tissues,  and  excites  the  intestines  to  more  vigorous  action. 
Thus  cold  or  hot  water  may  be  used,  and  very  cold  water  may  be 
injected  without  inconvenience,  and  without  the  patient's  cognizance 
of  its  temperature. 

It  is  unadvisable  to  use  warm  evacuant  enemata  habitually,  lest  a 
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torpid  condition  of  the  intestine  ensue,  and  so  ultimately  the  con- 
stipation become  worse. 

Firm  kneading  of  the  abdomen  night  and  morning  for  ten  minutes 
often  overcomes  chronic  constipation,  especially  in  children.  This 
abdominal  massage  may  be  performed  gently  whilst  the  injection  is 
in  the  bowel,  if  the  latter  show  no  tendency  to  expel  its  contents. 

As  we  have  said,  large  quantities  of  water  are  employed  to  unload 
the  bowels,  but  this  is  not  the  sole  use  of  a  free  injection.  If  used 
comfortably  warm,  it  is  very  soothing  to  the  intestines  and  to  the 
neighbouring  organs.  Thus  warm  injections  will  often,  much  miti-. 
gate  the  pain  of  cancer,  either  of  the  intestines  or  of  the  adjacent 
organs  ;  further,  injections  often  greatly  relieve  the  very  distressing 
desu-e  to  evacuate,  with  straining,  but  without  any  relief,  which 
occurs  in  intestinal  cancer.  Warm  injections  soothe  the  pain  of 
cystitis,  prostatitis,  abscess  of  the  prostate,  and  pelvic  and  abdo- 
minal pains  generally.    {Vide  Opium  and  Belladonna.) 

In  some  instances  of  suppression  of  urine  copious  injections  appear 
to  act  beneficially. 

In  cases  of  much  flatulent  distension  of  the  bowels  the  addition  of 
turpentine  or  assafoetida  to  the  injection  gives  great  relief,  ,  A  table; 
spoonful  or  two  tablespoonfuls  of  turpentine  is  enotigh,  and  it  must 
be  thoroughly  mixed  with  the  injection,  or  it  will  cause  much  irrita- 
tion and  smarting  at  the  anus. 

Injections  are  often  successful  in  restraining  obstinate  or  dangerous 
diarrhoea.  It  is  by  no  means  necessary  for  the  injection  to  reach 
that  part  of  the  intestines  upon  which  the  diarrhoea  depends,  for, 
whether  the  mischief  is  situated  in  the  small  or  large  intestines,  the 
injection  is  equally  beneficial,  owing,  no  doubt,  to  the  close  sympathy 
which  exists  between  the  different  parts  of  the  intestines,  where- 
from  an  impression  made  on  one  part  is  commiinicated  to  the  other. 
In  restraining  diarrhoea  a  small  quantity  only  should  be  injected, 
otherwise  the  intestine  will  be  stimulated  to  contract  and  expel  the 
enema,  whereas  it  is  important  that  the  fluid  should  be  retained  as 
long  as  possible,  in  order  the  more  effectually  to  influence  the  bowels. 
An  injection  of  an  ounce,  or  at  most  two  ounces,  is  sufiicient  for  an 
adult,  and  this  may  be  repeated  several  times  a  day,  according  to  the 
urgency  of  the  diarrhoea. 

The  material  used  in  such  enemata  is  starch,  boiled  or  raw,  of  the 
consistence  of  cream,  and  at  a  temperature  of  100°,  An  injection 
composed  simply  of  starch  proves  effectual,  but  its  sedative  action 
may  be  much  heightened  by  the  addition  of  some  drops  of  laudanum, 
varying  in  quantity  according  to  the  patient's  ■  age  and  condition. 
The  addition  of  some  acetate  of  lead  or  sulphate  of  cojDper  renders 
this  injection  astringent  as  well  as  sedative.  These  injections  are 
invaluable  in  cases  where  delay  is  death.  They  will  save  many  a  life 
in  the  choleraic  diarrheas  of  children,  which  so  rapidly  prove  fatal 
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unless  speedily  restrained.  The  diarrhoea  of  typhoid  fever,  which,  if 
excessive,  adds  extremely  to  the  patient's  danger,  yields  generally  to 
these  injections,  so  also  does  the  diarrhoea  of  phthisis. 

Astringent  and  stimulating  injections  composed  of  a  pint  of  water 
and  containing  three  to  twenty  grains  of  sulphate  of  copper,  nitrate 
of  silver,  or  sulphate  of  zinc,  prove  of  great  service  in  restraining  the 
troublesome  diarrhoea  of  chronic  dysentery.  In  the  earlier  stages  of 
dysentery  large  emollient  enemata  prove  useful  by  removing  the  foetid 
discharges  and  soothing  the  inflamed  mucous  membrane. 

Injections  are  frequently  used  to  destroy  thread-worms,  which 
infest  the  rectum  and  the  intestines  in  its  immediate  neighbourhood, 
but  occur  in  no  other  part  of  the  canal. ^  As  the  object  of  the  injec- 
tion is  to  destroy  these  entozoa,  a  quantity  of  fluid  should  be 
employed  sufiicient  to  reach  a  little  higher  than  the  rectum.  For  an 
adult  half  a  pint  is  adequate,  and  for  a  child,  of  course,  less.  To 
the  water  injected  various  substances  can  be  added,  such  as  common 
salt,  tincture  of  perchloride  of  iron,  lime,  quassia,  and  various  other 
similarly  acting  vermicides,  with  the  object  either  of  directly  poison- 
ing the  worms,  or  of  destroying  them  by  coagulating  the  albuminous 
structures  of  their  bodies.  Injections  are  always  successful  in 
removing  worms,  and  thus  aff'ord  temporary  relief,  but  it  must  be 
recollected  that  the  morbid  state  of  the  mucous  coat  of  the  intestines 
favours  the  j)roduction  of  worms,  and  must  be  remedied  if  permanent 
relief  is  to  be  obtained.  A  teaspoonful  of  salt,  or  a  drachm  of  the 
tincture  of  steel,  to  half  a  pint  of  water ;  or  this  same  quantity,  half  a 
pint,  of  the  lime-water  or  infusion  of  quassia  of  the  Pharmacopceia, 
these  injections  are  adequate  to  effect  the  destruction  of  these  deli- 
cately formed  organisms.  Solutions  too  concentrated  must  not  be 
injected,  otherwise  inflammation  of  the  mucous  membrane  may  be 
occasioned,  severe  enough  perhaps  to  cause  sloughing  in  the  rectum 
and  margins  of  the  anus. 

Nutritive  enemata  are  employed  in  stricture  of  the  CEsophagus,  or 
when  tumours  press  upon  this  tube  and  render  swallowing  impossible, 
also  in  persistent  vomiting,  and  in  painful  diseases  of  the  stomach, 
such  as  chronic  ulcer.  It  is  often  taught  that  a  nutrient  enema 
should  not  exceed  three  or  four  ounces  of  bland,  unirritating  matei'ial, 
that  otherwise  the  lining  membrane  of  the  rectum  will  become  irri- 
tated and  inflamed,  a  condition  adverse  to  absorption  or  even  retention. 
But  if  the  injection  be  administered  very  slowly,  much  larger 
quantities  may  be  given, — ten,  fifteen,  or  even  twenty  ounces,  and 
there  is  this  advantage  in  the  larger  bulk,  that  the  injection  requires 
less  frequent  repetition.  Tor  these  large  injections,  once  in  eight 
hours  is  generally  sufiicient ;  the  frequency  should  never  exceed  once 

1  Cobbold  states  tliat  these  worms  inhabit  the  whole  length  of  the  large 
intestine,  and  may  be  even  present  in  the  adjacent  parts  of  the  ileum,  and  he 
accordingly  lays  more  stress  on  internal  remedies  and  on  brisk  purgation. 
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in  six  hours.  The  temperature  of  the  injection  should  be  that  of  the 
body ;  the  administration  should  be  very  slow  and  gentle,  a  quarter 
of  an  hour  or  even  twenty  minutes  being  occupied,  and  the  posture  of 
the  patient  should  be  either  dorsal  or  left  lateral  with  the  pelvis 
raised.  The  object  in  view  is,  if  possible,  to  get  the  fluid  into  the 
colon  above  the  rectum.  The  long  tube  of  the  Higginson  or  a  catheter 
tube  may  be  tised.  The  manipulation  must  be  verij  gentle,  since  it  is 
all-important  to  avoid  any  irritation.  The  funnel  enema  is  probably 
better  than  the  Higginson  because  of  its  even  and  controllable  flow. 
Milk  10-15-20  ounces,  with  one  or  more  eggs,  the  whole  well  pan- 
creatized  before  administration,  is  amongst  the  most  suitable  mixtures 
for  use.  Just  before  injection  brandy  may  be  added,  if  necessary,  to 
the  extent  of  one  or  two  tablespoonfuls  to  the  enema.^  Dr.  Duffin,  of 
King's  College  Hospital,  gives  injections  of  as  much  as  a  pint  and  a 
half,  the  time  of  administration  being  very  prolonged, — one  hour  or 
over. 

In  all  cases  the  bowel  should  be  daily  washed  out  with  a  large 
enema  of  plain  water. 

It  goes  without  saying  that  if  the  large  nutritive  enema  is  not 
tolerated,  the  bulk  must  be  reduced,  if  need  be,  to  four  or  five 
ounces. 

From  experiments  on  dogs,  M.  Bauer  finds  that  the  large  intestines 
absorb  peptone  freely,  but  that  pure  soluble  albumen  is  not  absorbed, 
though  it  is  taken  up  readily  on  the  addition  of  salt.  Acid  solutions 
of  albumen,  such  as  meat  dissolved  in  weak  hydrochloric  acid,  are  also 
freely  absorbed.  Fats  and  starches  injected  into  the  large  intestine 
fail  to  support  life  for  any  considerable  time.  It  sometimes  happens 
that  the  rectum  will  not  retain  even  four  ounces  ;  this  inability  is 
more  liable  to  occur  after  injections  have  been  continued  for  some 
time.  Before  giving  a  nutritive  injection,  it  must  be  ascertained 
that  the  rectum  is  not  filled  up  with  fseces. 

Dr.  W.  0.  Leube  employs  the  pancreas  of  the  ox  or  pig  as  a  fer- 
'  ment ;  one  part  of  finely  minced  pancreas  being  mixed  with  three 
parts  of  scraped  meat  rubbed  well  together  with  warm  water,  so  that 
the  mixture  is  easily  injected.  Fat,  not  exceeding  one-sixth  part  of 
the  meat,  may  be  added.  This  injection  is  retained  from  twelve  to 
thirty-six  hours,  and  the  stools  which  are  passed  during  such  ali- 
mentation possess  generally  a  normal  fsecal  character.  From  experi- 
ments on  dogs.  Dr.  Leube  has  proved  that  by  means  of  injections  a 
considerable  quantity  of  nitrogen  can  be  taken  up  into  the  system. 

The  actual  quantities  for  Leube's  injection  will  be  one  ounce  of 
pancreas  (ox  or  pig),  three  to  four  ounces  of  lean  meat,  two  or  three 
tablespoonfuls  of  warm  water— the  whole  rubbed  up  together  and 
quickly  injected  through  a  wide-mouthed  nozzle.    These  quantities 


'  Cf.  Wood's  Tli£rapeulics,  cd.  ix.,  p.  3G. 
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may  be  doubled  or  trebled.  The  commercial  pancreatic  extracts  may- 
replace  the  pancreas. 1 

Peptones  made  into  suppositories  are  also  serviceable. 

Thi'ee  to  five  eggs  beaten  up  with  four  ounces  of  a  20  per  cent,  solu- 
tion of  grape  sugar  form  an  excellent  nutritive  enema.  Eggs  are 
absorbed  without  peptonization. 

'  In  other  sections,  whilst  treating  of  individual  drugs,  various 
additional  iTses  of  enema  ta  are  pointed  out. 
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Acupuncture  is  performed  by  means  of  stout  needles,  which  are 
generally  round,  and  for  convenience  are  set  in  handles.  It  is  a  very 
successful  mode  of  treating  lumbago.  It  will  rarely  fail  to  aflford 
relief,  and  in  many  cases  it  will  cure  at  once,  though  the  lumbago  may 
have  lasted  a  week,  or  even  thi-ee  weeks.  It  succeeds  best  in  typical 
cases  of  lumbago,  when  the  loin  muscles  of  both  sides  are  affected,  and 
the  pain  is  most  severe  on  a  to-and-fro  movement.  I  have  treated  a 
large  number  of  such  cases  by  acupuncture,  and  find  that  it  gives 
almost  instantaneous  relief.  It  is  generally  sufficient  to  run  the  needle 
ouce  deeply,  say  an  inch,  into  the  muscles  on  each  side  of  the  spine, 
over  the  seat  of  greatest  pain  or  tenderness.  Perhaps  it  may  be 
better  to  leave  the  needles  for  a  few  minutes  sticking  in  the  back,  but 
I  have  hitherto  found  this  proceeding  unnecessary.  Some  recommend 
that  the  needles  should  be  left  in  for  from  half-hour  to  two  houi's. 

In  general,  when  the  needles  are  first  withdrawn,  the  patient  says 
tbe  pain  is  slightly  eased,  but  presently  it  decreases  rapidly,  and  in 
three  or  four  minutes  it  is  entirely  gone,  except,  perhaps,  for  a  little 
stiffness  still  remaining  :  even  this  may  be  absent.  The  patient,  who 
just  before  could  not  bend  in  the  slightest  degree  without  the  greatest 
pain,  who  could  not  possibly  stoop  to  touch  his  toes,  now  bends 
backwards  and  forwards  with  the  utmost  ease,  often  Avith  a  look  of 
astonishment  mingled  with  incredulity,  as  if  the  cure  were  too 
wonderful  to  be  true. 

Faradization  of  the  back  is  in  my  experience  almost  as  successful 
as  acupuncture,  though  the  pain  returns  more  frequently  than  after 
acupvmcture.  Under  either  treatment  it  sometimes  happens  that 
after  several  hours  of  relief  the  pain  returns,  and  a  renewal  of  the 
treatment  may  then  be  almost  without  avail,  or  its  influence  may 
rapidly  grow  less  and  less.  Freezing  the  back  with  the  ether  spray 
or  with  Arnott's  ice  mixtiire  is  also  very  successful.  So  also  is  the 
old-fashioned  method  of  ironing  the  back  ;  a  common  flat  iron,  as  hot 
1  The  injection  must  not  be  delayed  or  the  meat  fibres  will  swell  up  and  be 
difficult  to  force  through  the  nozzle. 
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as  can  be  fairly  borne,  being  passed  over  a  piece  of  brown  paper 
placed  across  the  loins.  The  thermic  hammer,  too,  succeeds  often  in 
subduing  lumbago.  These  several  modes  of  treatment  I  have  found 
not  so  successful  in  the  less  typical  forms  of  lumbago ;  for  instance,' 
in  cases  where  the  pain  on  movement  is  restricted  to  one  side,  or  is 
felt  only  on  twisting  or  turning  the  body,  and  not  on  bending  it  to 
and  fro. 

Lumbago  is  not  uncommonly  associated  with  sciatica  or  shooting 
pains  along  some  branches  of  the  lumbar  nerves,  the  pain  sometimes 
shooting  along  the  skin  to  the  front  of  the  body,  and  along  the  lum- 
bar or  sacral  plexus,  and  assuming  a  neuralgic  character.  When 
these  two  pains  are  associated,  I  find  that  it  is  easy  to  cure  the  lum- 
bago, but  that  the  sciatica  or  other  neuralgic  complication  is  far  more 
difficult  to  dispose  of.  These  compound  cases  are  generally  obstinate, 
and  the  neuralgic  factor  most  so.  Acupuncture  proves  useless  when 
lumbago  is  accompanied  by  high  fever,  or  when  it  is  the  first  symptom 
of  acute  rheumatism. 

It  is  a  good  plan,  when  rid  of  the  lumbago,  to  apply  to  the  back  a 
plaster  of  belladonna,  or  of  lead,  or  a  Burgundy-pitch  plaster  spread  on 
leather ;  this  plan  is  good  both  on  account  of  the  warmth  and  the 
support  it  affords.  The  Burgundy-pitch  plaster  sticks  closest,  but  it 
is  very  apt  to  irritate  delicate  skins,  especially  in  warm  weather,  and 
often  indeed  it  cannot  be  borne.  Even  the  lead  or  belladonna  plaster 
may  irritate  the  skin,  bringing  out  a  papular  or  eczematous  eruption, 
due  in  part  to  the  retention  of  perspiration,  which,  decomposing,  irri- 
tates the  skin.  By  removing  the  plaster  every  few  days,  wiping  it, 
and  washing  the  skin,  and  then  reapplying  the  plaster,  this  irritation 
may  often  be  avoided,  or  we  may  seek  to  prevent  this  irritation  by 
having  the  plaster  perforated  after  the  manner  of  Alcock's  porous 
plaster. 

I  have  found  acupuncture  far  less  successful  in  the  treatment  of 
sciatica  than  of  lumbago  ;  in  a  few  cases  it  acts  no  doubt  as  speedily 
and  as  completely,  but  this  prompt  action  is  unfortunately  the  excep- 
tion. Some  hold  that  it  is  necessary  to  pierce  the  nerve,  and  the  un- 
certain results  of  acupu.nctu.re  in  sciatica  may  possibly  be  due  to  the 
needle  sometimes  impaling  the  nerve,  but  more  frequently  missing  it. 
This  treatment  generally  gives  some,  though  usually  very  transient, 
relief,  e.g.  from  a  few  minutes  to  an  hour  or  so.  In  cases  due  to 
diseased  spine,  diseased  hip-joint,  or  to  pressure  on  the  nerve  from 
abdominal  solid  tumours,  abscesses,  or  feecal  accumulations,  acupunc- 
ture is  not  appropriate. 

In  treating  sciatica  by  acupuncture  the  needle  must  be  thrust  in 
deeply,  even  to  the  bone,  at  various  points  over  the  seat  of  pain  along 
the  course  of  the  affected  nerve.  "When  only  partially  successful,  this 
treatment  is  apt  to  remove  the  pain  along  the  course  of  the  sciatic 
nerve,  but  to  leave  unaffected  the  pain  below  the  knee,  especially  that 
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outside  the  ankle.  I  may  add  that  whilst  all  forms  of  sciatica  are 
obstinate,  those  cases  are  most  rebellious  in  which  the  pain  reaches 
below  the  knee,  or  in  which  it  is  restricted  to  the  region  above  the 
sciatic  tuberosity. 

Dr.  Dumontpallier  finds  that  acupuncture  of  a  spot— not  the  painful 
one,  but  the  spot  corresponding  to  this  on  the  opposite  side  of  the 
body— will  relieve  the  pain  of  neuralgia,  acute  articular  rheumatism, 
pleurodynia,  the  relief  being  in  some  instances  permanent.  This 
"  corresponding  spot  "  is  sometimes  tender  ;  acupuncture  over  or  near 
the  seat  of  pain  also  gives  relief. 

Acupuncture,  or  incisions,  into  the  dropsical  tissues  of  the  feet  and 
ankles,  or  lower  part  of  the  calf,  is  an  old,  but  now  too  much  neglected 
mode  of  treating  both  cardiac  and  renal  dropsy.  Acupuncture,  no 
doubt,  excites  sometimes  an  erythematous  inflammation,  sufficient  to 
cause  the  dropsical  and  vitally  depressed  tissues  to  slough  extensively 
and  progressively.  In  one  instance  I  have  seen  the  muscles  not  only 
laid  bare,  but  dissected  out  over  the  lower  part  of  the  calf  to  the  ex- 
tent of  eight  square  inches,  yet  in  this  case,  after  the  dropsy  had 
drained  away,  the  tissues,  recovering  their  lost  vitality,  healed,  and 
the  man  left  the  hospital  greatly  improved.  As  Mr.  Beck  points  out, 
the  needles  for  this  form  of  acupuncture  should  be  triangular,  not 
round,  so  as  to  give  a  better  wound  for  oozing  purposes,  but  it  is  still 
better  to  make  incisions  with  a  scalpel  instead  of  pricks  with  the 
acupuncture  needle.  If  incisions,  these  should  be  from  three-quarters 
to  an  inch  long,  and  should  reach  well  into  the  subcutaneous  tissue  ; 
if  punctures,  three  or  four  such  should  be  made  around  each  ankle 
with  the  ordinary  exploring  trocar,  thrust  wp  the  leg  into  the  sub- 
cutaneous tissues  for  an  inch  or  an  inch  and  a  half.  The  legs  should 
then  be  kept  dependent  and  the  wounds  covered  with  lint  or  sponge 
soaked  in  hot  boracic  acid  or  carbolic  acid  solution.  The  feet  and 
ankles  should  also  be  placed  in  hot  boracic  water  for  an  hour  night 
and  morning,  in  order  to  aid  the  escape  of  serum,  and  at  the  same 
time  to  keep  the  part  aseptic.  Dr.  Southey's  well-known  plan  is 
highly  useful  in  many  cases. 

As  the  discharge  decomposes  quickly  and  becomes  offensive,  the 
cloths  and  sponges  used  should  be  washed  in  a  solution  of  chlorinated 
soda,  or  moistened  with  a  weak  solution  of  carbolic  acid  ;  a  rigorous 
antiseptic  treatment  is  of  very  great  importance.  These  free  incisions 
allow  of  the  easy  escape  of  the  dropsical  fluid,  to  the  relief  of  the  dis- 
tended and  depressed  tissues  in  the  neighbourhood  of  the  incisions, 
thus  lessening  the  likelihood  of  inflammation  and  sloughing,  both  of 
which  are  very  apt  to  occur  after  mere  pricks.  One  incision  over 
each  outer  malleolus  is  generally  sufficient. 

With  regard  to  incisions,  though  there  is  not  much  fear  of  slough- 
ing, still,  as  this  untoward  event  may  occur,  it  is  better  not  to  incise 
till  other  methods  have  been  tried  and  have  failed;  this  holds 
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especially  in  the  case  of  very  old  oi*  very  weak  patients.  The  benefits 
of  incisions  are  prompt  and  striking.  Serum  runs  freely  from  the 
wounds,  to  such  an  extent  that  in  a  few  hours  pints  may  be  dis- 
charged. As  the  fluid  runs  away,  the  dropsy,  of  course,  grows  less, 
first  of  all  in  the  upper  parts  of  the  body,  pleura,  and  abdomen  ;  and 
with  this  the  dyspnosa,  due  to  hydrothorax,  and  to  the  tension  in  the 
upper  part  of  the  abdomen,  ceases.  At  last  the  fluid  drains  out  of  the 
legs,  and  all  the  dropsy  is  removed,  and  this  without  the  production 
of  depression,  for  the  dropsical  fluid  from  the  subcutaneous  tissues, 
unlike  inflammatory  exudations,  contains  very  little  albumen,  so  little 
that  on  boiling,  and  the  addition  of  nitric  acid,  it  only  becomes 
opalescent. 

If  the  subcutaneous  tissue  is  hard  and  brawny,  and  pits  only  im- 
perfectly, then  neither  incisions  nor  Southey's  tubes  will  drain  off 
the  fluid. 

How  long  will  it  be  before  the  fluid  re-accumulates  and  the  advan- 
tage thus  gained  is  lost  ?  In  tricuspid  dropsy,  so  long  as  the  valvular 
incompetency  continues,  the  dropsy  will  return,  and  the  rapidity  of 
its  recurrence  wiU  of  course  depend  on  the  degree  of  regurgitation. 
In  aortic  dropsy,  and  the  dropsy  of  Bright's  disease,  success  is  often 
much  greater.  In  some  cases  one  operation  often  dissipates  the 
fluid,  never  to  re-accumulate ;  though  more  often  two  or  even  more 
operations,  at  varying  intervals,  are  necessary,  the  fluid  each  time 
returning  less  and  less  rapidly.  In  cases  of  very  extensive  dropsy, 
strange  to  say,  I  have  known  the  fluid  not  to  return,  although  the 
disease  of  the  heart  or  kidneys  has  remained  unaffected.  Thus,  the 
amount  of  albumen,  and  the  quantity  of  urine,  has  remained  just  the 
same  in  cases  of  Bright's  disease,  and  yet  after  draining  away  the 
dropsy  it  has  never  returned.  I  have  seen  this  excellent  result  in  a 
case  where  the  tissues  were  shiny  with  distension,  the  abdomen 
largely  distended  with  fluid,  and  the  albumen,  on  boiling  the  urine, 
occupying  half  the  test-tube,  yet,  after  draining  away  the  dropsy  by 
incisions,  the  fluid  never  re-accumulated,  though  the  proportion  of 
albumen  continued  the  same.  This  patient  remained  free  from  dropsy 
for  more  than  six  months  after  the  operation. 
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Cantharides  applied  to  the  surface  of  the  body  soon  excites  tiag- 
ling,  smarting,  and  a  sensation  of  heat ;  the  papilla3  of  the  skin  quickly 
become  reddened  and  raised ;  next,  in  a  variable  time,  determined  by 
the  strength  of  the  application,  minute  vesicles  form  on  these  papular 
elevations,  which  gradually  enlarge,  and  by  their  lateral  extension 
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soon  coalesce,  so  as  to  form  Ijlebs  of  various  sizes,  filled  with  a  flviid 
ricli  in  albumen,  and  generally  containing  some  fibrine. 

It  is  of  great  importance  to  bear  in  mind  that  the  effects  of  these 
applications  are  very  different  according  to  the  result,  viz.,  whether 
extensive  vesication  is  produced  or  simply  reddened  skin,  with  the 
formation  of  a  few  small  miliary  vesicles.  Dr.  Graves  insisted  on  the 
different  and  even  opposite  effect  of  blistering  agents,  according  to  the 
degi-ee  of  their  action.  The  primaiy  action  of  any  powerful  irritant  is 
that  of  a  stimulant  to  the  body  generally,  and  to  the  individual  organs 
in  whose  neighbourhood  it  is  applied,  but  if  allowed  to  remain  long 
enough  to  produce  much  vesication,  and  to  form  large  blebs,  it  depresses 
the  bodily  powers  in  proportion  to  the  amount  of  serum  withdrawn 
from  the  vessels,  and  hence  lost  to  the  system, — this  lowering  effect  is 
often  exemplified  in  weakly  people,  who,  through  the  abstraction  of  a 
large  qvtantity  of  serum,  are  apt  to  remain  weakened  for  several  days. 
As  the  serum  of  blisters  contains  nearly  as  much  albumen  as  the  blood 
itself,  we  might  almost  as  well  bleed  the  patient  to  the  same  amount. 

Should  it  be  held  desirable  to  reduce  somewhat  the  patient's  strength 
and  to  produce  simiiltaneously  a  counter-irritant  effect  on  any  of  the 
individual  organs  or  tissues  of  the  body,  then  a  blister  may  be  applied, 
even  to  vesication ;  but  as  the  good  effects  of  blistering  are  for  the 
most  part  ensured  by  milder  measures,  treatment  so  energetic  and  so 
depressing  is  seldom  called  for. 

Dr.  Graves  employed  blisters  frequently  as  a  general  stimulant  in 
certain  critical  conditions.    In  acute  diseases,  such  as  the  idiopathic 
fevers  and  in  inflammations,  a  patient,  already  much  prostrated,  is 
liable  to  drift  into  a  dangerous,  apathetic,  and  unobservant  state,  which 
may  go  on  till  it  even  reaches  partial  insensibility  or  coma ;  in  this 
state  he  can  be  roused  only  with  difficulty,  and  incompletely,  wearing 
a  stunned,  stupid,  vacant  aspect,  and  nnderstanding,  it  is  evident, 
very  imperfectly  what  is  said  to  him.    With  this  depressed  mental 
condition  the  body,  generally,  sympathises,  its  functions  becoming 
more  and  more  languidly  performed,  till  those  necessary  to  liie  cease 
altogether.    This  is  a  condition  which  may  be  compared,  not  inaptly, 
to  that  produced  by  opium-poisoning,  in  which  the  partial  coma  is 
accompanied  by  a  lethargy  in  the  functions  of  the  whole  body,  whose 
activity  diminishes  as  the  coma  continues  and  deepens.  ^  Now  a 
patient  in  the  partially  comatose  state  of  which  we  are  speaking,  gets 
no  true  and  refreshing  sleep,  yet  sleep  is  urgently  needed,  and  an 
opiate,  together  with  plenty  of  stimulants  carefully  given,  will  often 
produce  a  refreshing   slumber,   from  which  the  patient  awakes 
strengthened  and  much  improved.     {See  Opium.)    When  the  func- 
tions are  very  languidly  performed,  this  blistering  treatment  may  well 
precede  the  use  of  opium. 

In  the  precarioias  condition  above  described,  it  is  essential  to  rouse 
the  patient  from  his  lethargic  state.    This  accomplished,  the  bodily 
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functions  will  act  with  renewod  force,  and  he  will  pass  from  imminent, 
danger  to  comparative  safety.  To  effect  this,  large  blisters  or  mustard 
poultices  should  be  applied  for  a  short  time,  in  quicli  succession,  to 
various  parts  of  the  body ;  for  instance,  the  chest,  the  abdomen,  and 
the  thighs  and  calves.  The  great  vaKie  of  such  applications  in  these: 
circumstances  will  be  the  better  appreciated  if  we  bear  in  mind  that 
the  critical  condition  just  described  generally  occurs  neai'  the  end  of 
an  acute  illness,  when,  if  the  patient  can  be  kept  alive  for  one  or  two 
days,  the.  immediate  danger  of  death  passes  away,  acute  diseases' 
having  a  definite  duration.  Counter-irritants,  by  rousing  the  patient, 
and  spurring  the  flagging  vitality,  may  thus  rescue  an  almost  hope- 
less life. 

■  The  term  "flying  blisters"  is  given  to  this  local  application  of 
vesicants  for  periods  of  time  insufificient  to  cause  vesication.  It  is 
difficult  to  estimate  this  negative  period  for  each  case,  since  indi- 
viduals differ  so  much  in  the  susceptibility  of  their  skins,  hvit  Whitla's 
rule  is  in  general  reliable.  He  orders  the  blistering  plaster  (Emplas- 
trum  Cantharidis  B.P.)  of  the  size  required,  to  be  applied  for  one 
hour,  removed  and  the  same  plaster  reapplied  for  another  hour  in  the 
immediate  neighbourhood  ;  again  removed,  and  reapplied  a  third  time 
to  a  fresh  place  adjacent. 

Preparations  of  canthai'ides  may  be  applied  as  stimulants  to  special 
parts  of  the  body ;  for  instance,  if  in  the  case  of  a  general  condition 
like  that  just  described,  there  is  fear  of  hypostatic  congestion  of  the 
lungs,  or  of  pneumonia,  in  which  such  congestion  often  ends,  flying 
blisters  applied  to  the  chest,  and  perhaps,  as  recommended  by  Dr. 
Graves,  along  the  course  of  the  pneumogastric  nerves,  may,  by  bracing' 
up  the  vessels,  avert  a  serious  and  often  fatal  complication.  In  like 
manner  we  may  stimulate  the  heart,  and,  in  states  of  intense  weakness, 
strengthen  its  contractions  temporarily,  by  flying  blisters  or  mustard 
poultices  placed  over  the  precordial  region  ;  this  done,  we  then  maintain 
the  advantage  thus  gained  by  the  free  administration  of  alcoholic 
drinks. 

Flying  blisters  are  employed  largely  in  various  diseases  of  the 
deep-seated  organs,  such  as  pleurisy,  pneumonia,  asthma,  biliary  and 
renal  colic,  etc. 

Blisters  are  frequently  employed  in  pneumonia  and  pleurisy.  Yet 
great  divergence  of  opinion  exists,  not  .only  as  to  the  stage  of  the 
disease  in  which  they  are  useful,  but  even  as  to  their  utility  in  any 
case.  Some  maintain  that  during  the  febrile  stage  blist6rs  increase 
the  fever,  but  the  increase,  if  any,  must  certainly  be  very  slight,  for 
I  have  not  been  able  to  excite  fever  in  fever-free  persons  by  blistering, 
nor  have  I  ever  seen  it  increase  a  fever  already  existing.  The  advo- 
cates of  Vjlistering  in  pneumonia  and  pleurisy  maintain  that  it  removes 
pain,  quiets  cough,  and  lessens  expectoration;  many  competent  au- 
thorities, however,  discredit  its  use  in  these  inflammations. 
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Whatever  doubt  may  exist  as  to  the  influence  of  blistering  on 
the  inflammatory  process  in  acute  pneumonia  and  pleurisy,  most 
observers  agree  that  it  lessens  the  pain  ;  but,  if  so,  it  must  therefore 
benefit  the  patient  by  subduing  the  restlessness,  oppression  and 
sleeplessness  consequent  on  pain.  In  estimating  the  effect  of  blister- 
ing, it  must  be  recollected  that  in  these  acute  affections  the  severe 
pain  is  of  short  duration,  and  spontaneously  lessens  or  disappears  in 
about  forty-eight  hours.  It  is,  perhaps,  not  superfluous  to  re-caution 
against  too  free  vesication. 

Opinion  is  more  agreed  on  the  usefulness  of  counter-irritation  in 
pleurisy  at  a  later  stage,  viz.,  after  the  subsidence  of  inflammation  and 
fever.  Then  the  prompt  application  of  large  flying  blisters,  often 
repeated,  promotes  the  absorption  of  the  fluid  in  the  pleural  cavity, 
and  lessens  the  risk  of  the  disease  becoming  chronic.  The  counter-, 
irritant,  as  we  have  said,  should  be  frequently  and  briefly  applied,  to 
the  avoidance  of  vesication,  which,  if  it  occui',  should  be  healed  at  once, 
for  all  the  good  of  counter-irritation  is  effected  during  the  first  period 
of  stimulation.  The  notion  that  free  vesication  and  the  maintenance 
of  the  discharge  by  some  irritating  ointment  will  drain  off  the  fluid 
from  the  pleural  cavity,  is  altogether  fallacious.  This  barbarous 
treatment  withdraws  important  nutritive  material  from  the  system 
and  weakens  the  patient  at  a  time  when  strength  is  most  needed. 
Many  consider  that  counter-irritation  is  worse  than  useless  when  the 
pleural  effusion  has  lasted  a  long  time.  As  to  this  the  production  of  a 
free  discharge  of  serum  is,  no  doubt,  useless;  but  although  in  a  long- 
standing case  of  effusion  there  is  but  slight  chance  of  improvement  by 
any  treatment,  yet  mild  flying  blisters  will  in  some  cases  help  the 
absorjotion  of  the  fluid,  and  at  any  rate  may  prove  serviceable,  if  in 
no  other  way,  than  by  removing  the  troublesome  intercostal  pains 
which  often  accompany  chronic  pleurisy  ;  for  this  latter  purpose,  how- 
ever, the  counter-irritation  of  a  mustard  poultice  is  to  be  preferred. 

Flying  blisters  and  vesicating  blisters  are  valuable  in  the  treat- 
ment of  acute  pericarditis,  especially  as  a  means  of  relieving  pain. 

Counter-irritants  are  often  of  signal  service  in  removing  the  oppres- 
sion of  the  breathing  in  asthma,  especially  bronchitic  asthma  and  the 
shortness  of  breath  accompanying  bronchitis  with  emphysema. 

They  relieve  the  pain  arising  from  the  passage  of  renal  and  biliary 
calculi. 

Counter-irritation  is  viseful  in  many  other  diseases,  such  as  phthisis, 
rheumatism,  gout,  pleurodynia,  sciatica,  phlebitis,  facial  paralysis, 
and  in  the  discharges  of  gleet  and  leucorrhoea,  etc.,  a  rather  motley 
assembly,  but  having  in  common  local  states  of  pain  and  inflammation 
more  or  less  chronic.  It  is  these  local  conditions  which  the  counter- 
irritation  attacks. 

In  the  first  member  of  the  group,  phthisis,  counter-irritation  is 
very  beneficial  in  certain  forms  of  the  disease.   In  the  acute  and  rapid 
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forms  it  is  of  little  service  other  than  to  remove  pain.  But  when  the 
disease  is  chronic,  when  the  cough  is  paroxysmal  and  violent,  or  fre- 
quent and  distressing,  preventing  in  either  case  rest  and  sleep,  active 
counter-irritation  of  the  chest,  corresponding  to  the  seat  of  the  disease, 
often  relieves  quickly,  quieting  the  cough,  diminishing  the  profuse 
expectoration,  and  thus  obviating  a  severe  drain  on  the  strength.  In 
applying  a  blister  to  these  weakly  patients,  vesication,  except  on  a  very 
limited  scale,  must  be  avoided,  or  the  exhaustion  produced  by  the  loss 
of  serum  may  be  so  great  as  even  to  endanger  life.  In  phthisis  iodine 
liniment  is  on  the  whole  a  better  counter-irritant  than  cantharides ; 
but,  at  the  same  time,  an  occasional  small  blister  allowed  to  produce 
its  full  effect  is  very  useful,  in  particular  in  the  treatment  of  the 
localized  pleui'itic  pains  which  are  liable  to  ai'ise.  Phthisical  patients, 
moreover,  are  of  all  degrees  of  vitality. 

In  inflammation  of  the  superficial  veins  a  blister  applied  over  the 
course  of  the  inflamed  vessel  reduces  the  inflammation,  hastens 
absorption  or  liquefaction  of  the  coagulated  blood,  and  assists  the 
restoration  of  the  circulation  through  the  obstructed  veins. 

Blistering  is  of  the  greatest  service  in  neuralgia.  A  flying  blister 
to  the  temple  or  behind  the  ear  generally  relieves  frontal  or  facial 
neuralgia.  The  obstinate  form  of  facial  neuralgia  dependent  on  a 
diseased  tooth,  rebellious  to  most  treatment  except  extraction,  often 
yields  to  a  blister,  the  neuralgic  pains  ceasing,  although  the  tooth- 
ache may  continue.  Blisters  relieve  the  shifting  neuralgic  pains 
common  in  nervous,  sensitive  women,  although  the  pain  is  apt  soon  to 
fix  upon  another  nerve ;  flying  blisters  will  drive  it  from  place  to 
place.  In  this  migratory  form  the  pain  may  be  confined  to  a  few 
nerves  or  may  affect  in  succession  a  large  number,  prodiicing  in 
addition  great  cutaneous  tenderness;  or,  the  nerves  supplying 
the  viscera  may  be  afiiected,  and  functional  disturbance,  such  as 
nausea,  sickness,  diarrhoea,  etc.,  result  without  pain.  This  form  of 
neuralgia,  though  it  is  true  the  disease  lacks  many  of  the  more 
distinctive  characters  of  neuralgia,  is  most  difficult  to  cure.  The 
obstinate  intercostal  neuralgia  left  by  shingles,  and  occiTrring  mostly 
in  old  people,  generally  yields  to  blisters.  Anstie  here  points  out  that 
blisters  applied  over  the  seat  of  pain  often  aggravate  the  suffering ; 
"  but  that,  on  the  other  hand,  if  they  are  applied  to  a  posterior  branch 
of  the  spinal  nerve  trunk  from  which  the  painful  nerve  issues,  a  reflex 
is  often  produced  of  the  most  beneficial  character." 

Blistering  paper,  because  mild  in  its  action,  requires  to  be  applied  for 
some  hours;  this  generally  suffices  to  jjroduce  enough  irritation  to 
relieve  facial  and  frontal  neuralgia,  but  if  the  pain  should  continue  un- 
abated, a  stronger  preparation  of  cantharides  must  be  tried. 

Blisters  are  of  the  greatest  service  in  sciatica.  They  should  be 
applied  every  day  or  every  second  day  along  the  course  of  the  sciatic 
nerve,  and  should  extend  in  severe  cases  from  the  buttock  to  the  knee. 
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la  these  cases  free  vesication  sometimes  succeeds  when  slight  vesication 
fails.  Other  counter-irritants  are  also  useful  in  neuralgia,  such  as 
mustard  poultices,  mustard  leaves,  croton-oil  liniment,  iodine  paint, 
etc.,  but  cantharides  is  superior  to  them  all.  .  . 

Blisters  behind  the  ear,  and  especially  to  the  temple,  are  very  use- 
ful in  rheumatic,  gouty  and  simple  inflammations  of  the  eye ;  they 
relieve  pain  quickly,  and  subdue  inflammation,  though  less  rapidly. 
As  it  is  important  to  repeat  the  application  frequently,  blistering 
paper  is  preferable  to  stronger  preparations,  but  in  the  treatment  of 
conditions  of  the  eye  we  may  desire  to  vesicate,  e.g.  in  cases  of  sub- 
acute glaucoma,  cases,  i.e.  which  permit  of  some  delay.  Obstinate 
forms  of  tinea  tarsi  sometimes  yield  to  repeated  applications  of  flying 
blisters  to  the  temples.  Counter-irritation,  by  blistering  fluid  or 
croton-oii  liniment,  applied  behind  the  ear,  often  removes  earache. 

•  Counter-irritation  at  the  epigastiium  often  allays  pain  and  obsti- 
nate vomiting,  due  to  disease  of  the  stomach. 

Mr.  Furneaux  Jordan  employs  counter-irritation  to  remove  enlarged 
glands,  etc.  "In  enlarged  glands,  in  abscess,  carbuncle,  boils,  erysipelas, 
•the  best  locality  for  the  counter-irritation  is  around,  or  adjacent  to, 
the  disease.  Blisters  or  iodine  may  be  employed."  "  In  enlai-ged 
cervical  glands  a  large  patch  of  iodine  irritation  at  the  back  of  the 
neck,  which  may  be  prolonged  below  the  glands,  will  certainly  prove 
successful  in  a  short  time." 

Dr.  McCall  Anderson  recommends  blistering  in  erythematous  lupus, 
and  in  chronic  skin  affections,  especially  in  eczema  of  the  hands, 
where  the  thickened  and  cracked  tissues  hinder  free  movement. 

In  paralysis  of  the  seventh  nerve,  dependent  on  alterations  in  the 
nerve  trunk  and  its  bi-anches,  and  often  caused  by  draughts  or  exposure 
to  cold,  painting  the  skin  over  the  paralyzed  muscles  with  blistering 
flnid  will  sometimes  quickly  remove  the  palsy.  The  earlier  the 
application,  the  greater  the  probability  of  good  results. 

A  blister  applied  to  the  perinaaum  and  along  the  course  of  the 
urethra  will  sometimes  cure  a  gleet  obstinately  rebellious  to  all  the 
usual  methods  of  treatment. 

Blisters  are  of  the  greatest  service  in  rheumatism.  Large  flying 
blisters,  applied  in  proximity  to  an  inflamed  and  painful  joint,  ofteu 
remove  the  pain  quickly,  and  with  the  ease  thus  brought  about  sleep 
often  ensues,  and  a  concurrent  general  improvement  takes  place  in  the 
patient's  condition.  But  blisters  have  been  of  old  recommended  as 
the  sole  or  chief  treatment  of  acute  rheumatism,  and  some  apply  them, 
,to  the  extent  of  free  vesication,  in  the  unfounded  hope  of  removing 
from  the  blood  the  poison  on  which  rheumatism  is  supposed  to  depend. 
This  method  has  the  disadvantage  of  reducing  the  strength  of  the 
patient  in  proportion  to  the  quantity  of  serum  lost,  the  depletion  tending 
both  to  prolong  the  attack,  and  to  retard  convalescence.  This,  how- 
ever, after  a  severe  attack  of  rheumatic  fever— a  disease  Avhich  induces 
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more  aneemia  than  most  other  affections— is  usually  sufficiently  tedious. 
The  advocates  of  free  vesication  assert  that  this  method  moderates 
and  shortens  the  attack,  and  lessens  the  danger  to  the  heart ;  some, 
moreover,  attribute  its  efiicacy  to  the  influence  large  blisters  have 
on  the.  urine,  changing  it  in  a  few  days  from  the  acid  condition  of 
rheumatic  fever  to  a  neutral  or  even  alkaline  state.  On  this  subject 
I  think  that  due  regard  has  not  been  paid  to  the  great  influence 
which  age  exerts  on  the  duration  of  an  attack  of  rheumatic  fever  ;  the 
reported  cases  also  do  not  appear  not  to  have  recovered  moj^e  speedily 
than  frequently  happens  in  persons  of  the  same  age,  manifesting  the 
'same  body  temperature,  yet  who  have  received  no  medicine.  Blistei;s 
are  rarely  used  now  in  the  treatment  of  acute  rheumatism,  except  a-s 
adjuvants. 

The  nightly  application  of  a  small  flying  blister  placed  at  or  near 
ithe  part  affected  greatly  relieves  the  pain  and  swelling  of  chronic 
and  subacute  gout,  gonorrhoeal  rheumatism,  and  chronic  synovitis,; 
but  if  this  mild  application  fail,  strong  vesication  should  be  tried. 

Pleui'odynia  usually  yields  to  anodyne  liniments  or  mild  counter- 
irritants,  but  sometimes  strong  vesication  is  necessary,  although  the 
weakening  caused  by  the  loss  of  serum  may  increase  the  pain  for;  a 
day  or  two. 

Size  of  blister,  mode  of  application,  etc.  It  is  surprising  how  much 
relief  a  small  blister  no  larger  than  a  florin  will  often  give  in  the 
foregoing  diseases.  Indeed  in  many  cases  it  is  better  to  apply  & 
small  blister  nightly  to  adjacent  parts  rather  than  to  apply  a  single 
large  blister.  Tor  the  relief  of  pain  such  as  neuralgia,  pleurodynia, 
or  of  spasm,  such  as  the  attack  of  asthma,  etc.,  a  blister  the  size  of  a 
five-shilling  piece  is  generally  sufficient. 

The  active  principle  of  cantharides  being  soluble  in  oil,  it  is  useful 
to  smear  a  little  simple  oil  over  the  surface  to  be  blistered ;  the  oil, 
moreover,  helps  to  bring  the  plaster  more  completely  in  contact  with 
the  skin.  The  blister  should  be  secured  in  place,  and  prevented 'from 
shifting,  by  adhesive  plaster. 

It  must  be  borne  in  mind  that  blistering  paste  and  blistering  paper 
require  several  hours  to  produce  a  blister,  and  that  the  blistering 
paper  rarely  produces  much  vesication.^  If  a  speedy  and  sharp  action 
is  necessary,  we  must  employ  blistering  fluid,  which  sometimes  vesi- 
cates in  twenty  minutes  to  half  an  hour. 

The  active  principles  of  the  Spanish-fly  may  become  absorbed  by 
the  skin  in  quantity  sufficient  to  produce  congestion  of  the  kidneys, 
strangury,  and  other  characteristic  toxic  effects ;  hence,  in  the  treat- 
ment of  acute  or  chronic  Bright's  disease,  where  the  kidneys  are 
already  affected,  cantharides  should  be  avoided,  since  we  are  unable  to 

'  In  the  Continental  and  United  SLates  isharmacop^ias  there  is  a  convenient 
cantharides  collodion,  the  collodium  vesicann. 
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regulate  the  quantity  which  may  be  absorbed,  and  a  damaging  amount 
may  be  taken  up  by  the  skin.  The  above-mentioned  practice  of 
smearing  on  oil  before  applying  the  blister  has  been  said  to  protect 
to  some  extent  from  absorption,  the  oil  holding  the  cantharidin  in 
solution  and  acting  upon  the  surface  but  not  readily  passing  through 
the  skin.  (Pereira.) 

We  hope  it  has  been  made  sufficiently  j)lain  that,  in  a  large  propor- 
tion of  cases,  preparations  of  cantharides  should  not  be  applied  long 
enough  to  cause  much  vesication.  Should  the  raising  of  a  blister 
be  desirable,  however,  or  should  it  have  taken  place,  the  vesicles  should 
not  be  opened,  but  be  covered  with  a  layer  of  soft  cotton- wool,  till 
the  effused  serum  is  absorbed  ;  a  superficial  desquamation  then  follows, 
and  no  troublesome  consequences  need  be  apprehended.  If  blistering 
has  been  carried  far  enough  to  produce  blebs,  the  serum  will  not 
become  absorbed,  and  the  bleb  will  at  last  burst ;  but  even  in  this 
case  it  is  not  advisable  to  open  the  blister  until  the  last  moment, 
so  that  the  underlying  dermis  may  have  first  healed  partially, 
after  which  no  ulceration  need  be  feared.  If,  however,  the  bleb  is 
obviously  about  to  break,  puncture  with  a  clean  needle  at  the  most 
dependent  part,  and  then  the  application  of  carbolic  oil  on  a  pad  of 
cotton-wool,  may  be  the  wisest  proceeding.  If  the  bleb  breaks  or 
is  punctured,  the  air  will  probably  irritate  the  raw  surface,  produc- 
ing much  inflammation,  which  may  end  in  extensive  sloughing,  an 
untoward  event,  especially  apt  to  follow  the  blistering  of  young 
children,  or  of  old  people,  or  of  persons  in  broken-down  health,  such 
as  the  victims  of  Bright's  disease,  etc.  In  such  cases,  it  is  generally 
considered  advisable  to  use  other  counter-irritants.    {Vide  Mustard.) 
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Carbon,  in  proportion  to  its  porosity,  absorbs  many  gases,  some  in 
considerable  quantity.  Wood  charcoal  being  more  porous  than  animal 
charcoal,  its  absorbing  powers  are  greater. 

Charcoal  does  not  absorb  all  gases  in  an  equal  degree  ;  thus  it  will 
absorb  but  little  hydrogen,  though  it  will  take  up  a  considerable  amount 
of  oxygen,  and  of  sulphuretted  hydrogen,  and  a  still  greater  proportion 
of  ammonia.  Charcoal  is  much  used  on  account  of  this  property  as  a 
means  of  removing  bad  smells,  or  preventing  the  air  in  rooms  from 
becoming  contaminated  by  the  effluvia  from  foul  ulcers.  Its  non- 
volatility  renders  it  very  inferior  to  chlorinated  lime  or  chlorine 
gas  and  other  volatile  agents  for  purifying  aii',  since  it  can  act  only 
on  the  air  which  happens  to  be  in  immediate  contact  with  it. 

It  is  more  eflfectual  in  absorbing  the  offensive  gases  given  off  by 
foul  sores,  and  is  employed  iii  the  form  of  a  poultice,  mixed  either 
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with  bread  or  linseod-meal.  Bread,  being  more  porous,  is  to  be 
joref erred,  as  it  permits  the  gases  to  permeate  the  substance  of 
the  poultice,  and  so  to  come  into  contact  with  the  particles  of 
charcoal. 

After  becoming  thoroughly  moistened,  and  its  pores  filled  with 
water,  it  may  reasonably  be  doubted  whether  the  charcoal  does  not 
lose  its  capacity  to  absorb  or  oxidize  gases,  and  so  to  act  as  a  deodorizer, 
and  it  is  certain  that  charcoal  poultices  often  fail  to  act  in  the  above 
manner.  Charcoal  may  hoAvever  act  in  some  other,  at  present  un- 
explained, way,  for  when  swallowed  after  admixture  with  water,  and 
its  pores  have  been  thus  filled  or  obstructed,  it  is  still  able  to  prevent 
flatulence,  an  effect  scarcely  to  be  brought  about  by  absorption ;  it 
must,  therefore,  act  here  by  ax-resting  fermentation  or  decomposition. 
Still  it  is  probable  that  in  the  dry  state  it  is  more  active,  and  it  will 
be  found  a  thoroughly  efficient  mode  of  employing  charcoal  locally  is 
to  fill  a  small  flat  muslin  bag  with  it  (in  a  finely  granulated  form),  and 
to  place  it  over  the  poultice  covering  the  sore,  so  that  any  escaping 
gases  will  have  to  pass  through  its  particles. 

Charcoal  poultices  are  reputed,  on  doubtful  grounds,  to  clean  and 
heal  sloughing  or  gangrenous  wounds. 

How  does  charcoal  destroy  smells  depending  on  noxious  gases  ?  It 
has  been  stated  already  that  it  is  endowed  with  the  property  of  con- 
densing many  gases  in  its  pores,  and  some  accept  this  as  a  sufficient 
explanation  of  its  action.  Others  assert  that  the  oxygen  condensed 
and  accumulated  in  the  pores  of  the  charcoal,  combining  with  the 
other  gases  with  which  it  comes  in  contact,  burns  them  up  and  de- 
stroys their  ill  odour :  in  this  way  it  would  appear  that  it  does 
rapidly  oxidize  and  destroy  sulphuretted  hydrogen. 

A  question  of  more  practical  importance  is  whether  the  carbon 
becomes  inert  by  use,  thus  losing  its  property  to  condense  gases  or  to 
destroy  them.  Buchheim  is  probably  right  in  stating  that  the  carbon 
does  become  inert,  but  others  assert  that  if  kept  dry,  it  will  retain  its 
properties  unimpaired  for  many  years.  In  any  case  exposure  to  a  dull 
red  heat  restores  to  the  charcoal  its  gas-absorbing  power. 

Dr.  Stenhouse  has  ingeniously  devised  a  charcoal  disinfecting 
respirator,  which,  no  doubt,  will  protect  the  wearer  against  many 
gases,  but  at  present  no  evidence  exists  to  show  that  charcoal  will 
destroy  the  organisms  which  propagate  disease,  although,  by  the  mere 
act  of  filtration,  it  may  prevent  their  entrance  into  the  system.  This 
mechanical  action  it  would,  however,  share  with  any  other  finely-divided 
powder. 

Charcoal,  by  its  chemical  or  mechanical  action,  possesses  the  property 
of  carrying  down  from  solutions  many  colouring  matters,  many  bitter 
substances,  alkaloids,  and  mineral  substances.  Hence  Sir  A.  Garrod 
has  advised  its  administration  in  poisoning  by  corrosive  sublimate, 
arsenic,  morphia,  strychnia,  belladonna,  etc. ;  up  to  the  present,  this 
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treatment  has  not  found  mucli  favour  with  the  profession.  It  is  said 
that  half  an  ounce  of  charcoal  is  required  to  counteract  one  grain  of 
alkaloid ;  accordingly  large  doses  of  the  drug,  viz.,  half  an  ounce  to  an 
ounce,  or  even  more,  must  be  given. 

Cliarcoal  precipitates  the  colouring  matter  of  urine,  carrying  down 
at  the  same  time  all  the  uric  acid,  and  some  of  the  urea.  The 
sugar  of  diabetic  urine  is  unaffected  by  charcoal.  As  a  precipitant, 
animal  chaiToal  freed  from  its  earthy  impurities  is  found  to  be  more 
,efficacious  than  woody  cliarcoal,  on  account,  it  is  said,  of  its  more 
finely-divided  state. 

Charcoal  is  employed  with  much  success  in  certain  diseases  of  the 
stomach.    It  is  said  to  ease  the  pain  of  chronic  iilcer,  and  of  neuralgia 
of  the  stomach  ;  possibly  it  does  so  by  checking  fermentation,  and  so 
preventing  the  formation  of  acids  which  must  irritate  the  stomach, 
especially  when  ulcerated.   It  is  markedly  useful  in  flatulence.    In  the 
majority  of  cases,  if  not  in  all,  intestinal  flatulence  is  the  result  of 
gases  generated  by  fermentation.    The  symptoms  accompanying  flatu- 
lence, however,  are  not  always  alike,  and  their  varied  character  affords 
indications  for  treatment.    Sometimes  "  the  wind "  is  produced  in 
enormous  quantities,  and  with  great  rapidity,  producing  distension  and 
eructation  ;  along  with  these  there  is  mental  depression,  the  patient 
complaining  of  these  symptoms  only,  not  of  pain  or  of  acidity.  This 
enormous  pi'oduction  of  wind,  irrespective  of  other  symptoms,  prevails 
chiefly  among  middle-aged  women,  especially  at  the  change  of  life. 
The  condition  is  met  with  sometimes  during  pregnancy  and  suckling, 
sometimes,  bu.t  more  seldom,  in  the  course  of  phthisis.    It  is  often 
very  difficult  to  check  this  formation  of  wind,  but  vegetable  charcoal 
is  one  of  the  best  remedies.    The  time  of  administration  is  of  import- 
ance :  sometimes  after  a  few  mouthfuls  of  food  the  wind  is  formed  in 
•  quantity  so  large  that  the  patient  is  constrained  to  cease  eating  ;  here 
the  charcoal  should  be  taken  immediately  before  each  meal.  Another 
■patient  is  not  troubled  with  the  wind  till  half  an  hour  or  longer  after 
food;  here  the  charcoal  should  be  taken  soon  after  the  meal.    Five  or 
ten  grains  of  charcoal  is  generally  enough,  and  this  dose  failing,  it 
seldom  happens  that  a  larger  one  succeeds,  though  this  should  be 
tried.    Some  give  a  teaspoonful  or  more  of  powdered  charcoal.  Sup- 
posing charcoal  to  fail  in  cases  such  as  those  just  described,  we  have 
other  eflicient  resources  in  the  sulpho-carbolates,  and  carbolic  acid ; 
these,  indeed,  often  succeed  when  charcoal  fails. 

[As  an  antidote  to  alkaloid  and  other  poisonings  the  dosage  has  been 
given  as  one  half -ounce  or  more..  Animal  charcoal,  the  purified  form, 
is  here  selected.  "We  should  not,  however,  rely  upon  this  solel}^,  but  it 
may  supplement  other  means.] 

At  other  times  profuse  formation  of  wind  is  accompanied' by  acidity. 
Charcoal,  administered  as  just  described,  Avill  generally  obviate  both 
these  symptoms ;  and  in  like  manner  sulpho-carbolates  and  carbolic 
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acid,  although  less  successful  than  when  acidity  is  absent,  will  often 
prevent  the  production  of  both  wind  and  acidity. 
'  Some  persons  after  meals  are  troubled  with  a  little  wind,  acidity, 
and  a  sensation  of  weight  at  the  pit  of  the  stomach.  Charcoal  will 
relieve  these  cases,  but  nux  vomica,  in  five-minim  dose  (of  the  tinc- 
ture), taken  a  few  minutes  before  meals,  is  to  be  preferred. 

In  the  treatment  of  flatulence  it  must  never  be  forgotten  to  direct  the  patient, 
as  far  as  possible,  to  abstain  from  those  kinds  of  food  which  are  prone  to  fer- 
mentation. Sugar  and  starchy  foods  must  be  avoided  or  taken  sparingly,  and 
thin,  well-browned  toast,  on  account  of  the  carbonization  of  its  surface,  may 
be  substituted  for  bread.  The  meals  should  be  very  moderate,  the  food  well 
masticated,  and  drinking  postponed  till  the  meal  is  neai'ly  finished,  or,  still 
better,  till  an  hour  after  its  completion.  Tea  is  very  obnoxious  to  flatulent 
patients. 

Most  of  the  charcoal  passes  away  with  the  fseces,  though  a  little,  it 
is  stated,  finds  its  way  into  the  blood  and  lymphatics.  It  has  been 
used  for  the  piu'pose  of  checking  intestinal  flatulence,  but  it  is  seldom 
now  used  thus. 

AVood  is  preferable  to  animal  charcoal  for  internal  use,  except  as 
an  antidote  in  poisonings.  It  is  often  advantageously  mixed  with  an 
equal  quantity  of  bismuth,  when  flatulence  is  combined  with  acidity 
and  pain. 

Charcoal  is  more  active  in  the  form  of  powder  than  when  made  np 
iato  lozenges  or  biscuits.  It  is  generally  administered  well  mixed  np 
in  a  wineglassful  or  less  of  water,  but  it  may  be  given  in  wafer  paper 
or  in  cachet ;  bismuth  may  be  mixed  with  it  in  either  form  of  adminis- 
tration. 

On  theoretical  grounds,  Eossbach  and  others  have  wished  to  exclude 
this  substance  as  useless,  but  it  is  undoubtedly  a  useful  drug,  though 
its  indications  are  limited  and  its  mode  of  action  obscure. 
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It  is  asserted  that  this  gas  applied  to  the  eye  relieves  the  pain  and 
photophobia  of  scrofulous  ophthalmia,  and  that  injected  into  the 
vagina  it  eases  the  pain  of  ulceration  of  the  os  u.tei'i  and  of  cancer 
and  neuralgia  of  the  uterus.  According  to  Sir  J.  Simpson,  the  inhala- 
tion of  this  gas  is  serviceable  in  chronic  bronchitis,  asthma,  and 
irritable  cough. 

Carbonic  acid  gas  is  generally  employed  dissolved  in  water. 
Natural  waters  containing  a  large  quantity  of  carbonic  acid  are  used' 
externally  in  chronic  gout,  chronic  rheumatism,  and  many  chronic 
affections.  Carbonic  acid  is  an  excitant  of  the  skin,  producing  red- 
ness, tingling,  a  sensation  of  warmth,  and  an  inci'eased  flow  of  perspira- 
tion ;  after  a  time  the  gas  acts  in  some  measure  as  an  angosthetic, 
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lessening  the  sensibility  of  the  skin,  and  removing  or  diminishing 
pain. 

It  is  held  that  the  stimulating  powers  of  the  Nauheim  waters  in 
the  treatment  of  heart  failure  depend  largely  upon  their  highly 
carbonated  character.    {Vide  Nauheim-Schott  Treatment.) 

Carbonic  acid  water  is  employed  in  painful  and  irritable  conditions 
of  the  stomach.  It  eases  pain,  and  checks  vomiting.  It  is  an  ex- 
cellent addition  to  milk,  which,  after  the  admixture,  is  generally 
i-etained,  though  previously  it  may  have  been  rejected. 

Lime-water  and  milk  may  be  profitably  substituted  for  milk  and 
carbonic  acid  water  in  diarrhosa  with  irritability  of  the  stomach,  but 
in  cases  of  constipation  carbonic  acid  water  and  milk  are  much  to  be 
preferred. 

The  special  value  of  Koumiss  (fermented  milk)  in  the  treatment  of 
irritable  states  of  the  stomach  depends  in  part  upon  its  highly  efferves- 
cent (carbonated)  condition. 


SULPHUR 

StJLPllUti  dusted  on  the  skin  produces  no  effect,  but  mixed  with  lard, 
or  other  unctuous  substances,  and  rubbed  in,  it  excites  a  slight  degree 
of  irritation ;  hence  sulphur  ointment  has  been  used  to  stimulate 
indolent  sores  to  a  healthier  condition ;  for  such  purpose,  however, 
more  efficient  agents  have  superseded  sulphur  ointment,  the  use  of 
which  is  now  almost  entirely  restricted  to  the  cui-e  of  itch.  The 
object  here  is  to  destroy  the  insect  (acarus  scabiei)  and  its  ova,  on  the 
presence  of  which  the  disease  "  itch"  depends.  A  knowledge  of  the 
habits  of  the  acarus  suggests  the  means  best  calculated  to  effect  this 
purpose.  The  female  as  soon  as  impregnated  burrows  obliquely  under 
the  skin,  and  day  by  day  deposits  her  eggs  till  she  dies.  The  male 
remains  a  wanderer  on  the  sui'face,  and  is  easily  attacked  and  killed 
by  the  ointment.  To  reach  and  destroy  a  female  and  her  eggs  it  is 
necessary  to  break  up  the  burrows  wherein  these  lie  concealed,  and  to 
lay  them  bare  to  the  action  of  the  sulphur.  The  destruction  of  the 
burrows  is  easily  effected  by  the  liberal  use  of  soap  and  water,  which 
removes  the  superficial  and  dead  cuticle,  and  exposes  the  creature  and 
its  ova. 

Various  methods  of  sulphur  treatment  are  in  use,  but  it  will  be  suffi- 
cient here  to  record  a  few  only. 

M.  Hardy  claims  that  his  method  will  cure  in  four  hours.  He  first 
subjects  the  body  for  half  an  hour  to  a  friction  of  soft  soap,  to  cleanse 
the  skin  and  lay  bare  the  burrows.  Then  follows  a  warm  bath  of  an . 
hour's  duration,  during  which  the  skin  is  well  rubbed,  to  complete  the 
destruction  of  the  burrows.  Then  the  skin  is  well  rubbed  all  over— 
except  the  head  and  face,  saving  the  rare  instances  when  these  parts 
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are  attacked— with  an  ointment  composed  of  two  parts  of  sulphur, 
one  of  carbonate  of  potash,  and  eight  of  lard.  This  rather  severe 
method  not  infrequently  irritates  and  chaps  the  skin,  and  it  is,  there- 
fore, inadvisable  for  delicate  skins,  especially  if  much  eczema  or 
inflammation  is  present,  affections  which  this  vigorous  treatment  would 
undoubtedly  much  aggravate. 

It  is  often  sufficient  to  treat  vigorously  those  parts  only  of  the  body 
where  the  rash  is  most  apparent,  and  to  apply  the  ointment  to  other 
parts  in  a  milder  manner. 

If  the  skin  is  delicate,  much  irritated,  or  inflamed,  a  mild  soap  may 
be  substituted  for  soft  soap,  and  an  ointment,  without  alkali  and  with 
less  sulphur,  for  the  one  above  mentioned  ;  at  the  same  time  the 
duration  of  the  applications  would  be  shortened,  and  instead  of  one 
continuous  severe  application,  several  washings  and  inunctions  would 
take  place  on  successive  nights.  The  ointment  shoiild  be  left  on  all 
night. 

The  simple  ointment  of  the  Pharmacopoeia,  little  irritating  to  the 
skin,  containing  no  potash  or  other  alkali,  is  in  most  instances  suffi- 
cient to  cure  itch  in  three  days.  The  patient  should  be  directed  to 
take  a  nightly  warm  bath,  and  to  rub  the  skin  with  soap,  bland  or 
strong,  according  to  the  condition  of  the  skin.  After  wiping  the  body 
thoroughly  dry,  the  ointment  is  to  be  well  applied  to  the  skin  by  the 
fireside,  just  before  bedtime,  and  to  be  washed  off  on  the  following 
morning.  E,.  Liveing  recommends  a  weaker  ointment  than  that  of  the 
B.P.  He  orders  one  drachm  of  sulphur  to  the  ounce,  i.e.  just 
about  half  the  pharmacopoeial  strength.  This  ointment  may  be  applied 
to  every  part  of  the  body,  except  the  face  and  scalp,  for  3  or  4  nights 
in  succession,  then  nightly,  for  7-10  days,  to  the  parts  most  affected. 

The  irritation  set  up  by  the  parasite  and  its  eggs  excites  sometimes 
more  or  less  eczema  and  impetigo.  Now  the  treatment  adapted  to  cure 
the  itch  will  certainly  tend  to  aggravate  these  accompanying  eruptions. 
To  avoid  such  a  complication,  Hebra  recommends  a  milder  ointment  of 
a  different  composition :  namely,  chalk,  4  oz. ;  sulphur  and  prepared  tar, 
of  each  6  oz. ;  common  soap  and  lard,  of  each  a  pound ;  the  various  con- 
stituents in  this  preparation  serve  distinct  purposes.  The  chalk  helps 
mechanically  to  remove  the  dead  cuticle  and  to  break  up  the  burrows ; 
the  tar  serves  the  twofold  purpose  of  diluting  the  sulphur  and  of  acting 
beneficially  on  the  eczema,  while  the  soap  and  lard  further  effect  the 
dilution  of  the  sulphur ;  the  soap,  further,  by  virtue  of  its  alkali, 
checks  the  weeping  from  the  red,  raw,  eczematous  eruption.  This 
ointment,  accompanied  by  the  use  of  the  warm  bath,  is  employed  twice 
a  day,  and  cures  completely  in  three  days.  As  to  sulphur  strength,  it 
is  a  little  more  than  half  the  B.P.  strength. 

After  the  itch  is  cured,  it  often  happens  that  the  mildest  ointments 
excite  and  increase  the  eczema  and  other  eruptions  which  had  been 
produced  by  the  scabies  ;  hence  it  is  inadvisable  to  continue  the  use  of 
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such  unguents  for  many  days.  On  withholding  the  treatment  the 
rashes  produced  by  the  scabies  will  frequently  disappear  at  once. 
After  the  course  the  patient  must  put  on  an  entire  change  of  linen, 
and  the  soiled  clothes  must  either  be  boiled  in  water,  or  heated  in  an 
oven,  to  a  temperature  above  212°  Fah.,  in  order  to  destroy  the  insects 
and  the  ova  that  may  be  concealed  in  the  linen. 

Some  maintain  that  the  sulphur  of  the  ointment  plays  no  part  in 
the  destruction  of  the  parasites,  but  that  the  fatty  matters,  by  ob- 
structing their  breathing  pores,  suffocate  and  so  destroy  them.  This 
opinion  seems  to  be  erroneous,  a  sulphur  ointment  being  far  more 
effectual  than  an  ointment  of  simple  fat.  Sulphuretted  hydrogen  is 
very  destructive  to  vegetable  and  animal  life,  and  it  is  probable  that 
this  gas  is  the  efficient  agent  in  the  destruction  of  the  developed  itch 
insect ;  the  sulphuretted  hydrogen  is  formed  by  conversion  from  the 
sulphur. 

Except  in  rare  cases,  the  ointment  need  not  be  applied  to  the  head 
and  face,  for  in  this  country  these  parts  are  not  often  affected.  The 
disagreeable  odour  of  the  ointment  may  be,  in  part,  concealed  by  the 
addition  of  otto  of  roses  or  other  fragrant  substance. 

To  avoid  the  disagreeable  odour  and  irritating  effect  of  the  sulphur, 
many  dermatologists  substitute  storax,  which  is  said  to  be  just  as 
effectual.  Practically,  however,  the  cure  for  itch  is  sulphur  in  some 
form  or  other.    {See  Sulphides.) 

The  complexion  of  young  women  in  whom  the  menstrual  flow  is  dis- 
ordered, is  sometimes  spoiled  by  numerous  small  elevations  or  pimples, 
scarcely  or  not  at  all  reddened  ;  sometimes  a  minute  pustule  forms  on 
the  summit  of  one  or  other  of  the  elevations ;  the  skin  at  the  same  time 
loses  its  healthy  transparency.  This  is  perhaps  a  form  of  acne,  though 
unlike  that  commonly  seen.  Sometimes  the  eruption  ap^^ears  in- 
dependently of  menstrual  disturbances,  and,  indeed,  it  may  almost 
vanish  at  the  menstrual  period,  to  recur  when  this  has  ceased.  This 
eruption  may  last  months,  or  even  years,  greatly  to  the  patient's  an- 
noyance. It  will,  however,  generally  yield  to  the  apiilication,  twice 
or  three  times  daily,  of  the  following  lotion : — Sulphur,  a  drachm ; 
glycerine,  an  ounce  ;  rose-water,  half  a  pint.  This  lotion  speedily 
benefits  the  eruption,  even  when  for  years  it  has  remained  uninfluenced 
by  other  treatment.    Typical  acne  may  be  treated  in  the  same  way. 

An  ointment  composed  of  two  drachms  of  hypochlorite  of  sulphur 
and  an  ounce  of  simple  ointment,  and  the  official  iodide  of  sulphur  oint- 
ment, are  both  very  useful  in  the  severer  forms  of  acne.  They  should 
be  applied  twice  daily.  Where  acne  indurata  is  accompanied  by  much 
acne  punctata,  frequent  washing  with  plenty  of  soap  and  warm  water 
will  assist  the  action  of  these  applications.  The  iodide  of  sulphur  oint- 
ment is  of  especial  value  in  this  affection,  but  according  to  Whitla  it 
needs  very  careful  trituration  during  preparation,  for  if  any  gritty 
particles  of  the  iodide  are  present  they  will  cause  much  irritation. 
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The  effect  of  these  ointments,  and  to  a  lesser  degree  of  the  plain 
sulphur  ointment,  is  very  striking  upon  acne  indurata.  In  its  earliest 
sta.-e  the  little  hard  knot,  just  felt,  is  quickly  dissipated  by  the  inunc- 
tion and  may  quite  disappear  with  two  or  three  applications  on 
successive  nights.  Should  the  nodule  have  advanced  further  and  have 
suppurated,  t°he  ointment  then  hastens  maturation,  and  promotes  the- 
subsidence  of  the  surrounding  induration,  materially  curtailing  the 
process.  The  ointment  also  appears  to  prevent  fresh  developments  in 
the  parts  around  if  smeared  on  wide  of  the  actual  disease. 

In  acne  rosacea,  the  ointment  smeared  over  the  nose  and  neighbour- 
ing parts,  yields  striking  results,  the  hardened,  swollen  tissues  re- 
turning to  a  more  normal  state. 

The  iodide  of  sulphiir  ointment  is  useful  likewise  in  bromic  acne. 

In  these  several  forms  of  acne,  the  ointment  should  be  smeared  on 
thickly  night  and  morning. 

In  genuine  prurigo  Dr.  Anderson  applies  night  and  morning  an  oint- 
ment composed  of  an  ounce  of  sulphur,  six  drachms  of  liquid  tar,  and 
four  ounces  of  benzoated  lard. 

Being  quite  insoluble  in  any  of  the  fluids  of  the  mouth,  sulphur 
possesses  no  taste ;  but  as  it  often  contains  a  small  quantity  of  either 
sulphurous  acid  or  of  a  sulphide,  it  may  partake  of  the  flavour  of  these 
substances.  It  undergoes  no  change  in  the  stomach,  and  in  no  way 
affects  the  mucous  membrane  of  this  organ. 

In  the  intestines,  however,  the  case  is  otherwise.  Here  in  ordinary 
doses  sulphur  causes  rumbling,  slight  colicky  pains,  followed  in  a  short 
time  by  a  softened  evacuation,  sometimes  to  be  repeated" soon.  From  the 
occurrence  of  colic,  and  the  semi-solid  condition  of  the  motions,  it  is 
generally  held  that  the  sulphur  acts  only  slightly  on  the  mucous  mem- 
brane, and  purges  chiefly  by  exciting  contractions  of  the  muscular  coat 
of  the  intestines.  From  the  mildness  of  its  operation  it  is  ranked  among 
the  laxatives.  The'  precipitated  sulphur,  being  more  finely  divided 
than  the  sublimed,  acts  more  surely  and  effectually  as  a  purgative, 
though  some  have  taught  that  the  sublimed  sulphur,  owing  to  its  grit- 
tiness,  irritates  the  bowel  mechanically,  and  to  this  extent  possesses 
an  advantage. 

The  too  prolonged  use  of  sulphur  excites  a  catarrhal  state  of  the 
mucous  membranes,  and  impairs  digestion. 

Sulphur  is  a  useful  purgative  in  piles  and  fissures  of  the  anus, 
where  it  is  needful  to  maintain  the  motions  in  a  soft  and  yielding  state, 
so  that  the  passage  may  not  be  irritated  by  hard,  difficult  stools.  It 
is  also  employed,  and  for  a  similar  reason,  in  stricture  of  the  rectum. 
In  habitual  or  obstinate  constipation  it  often  succeeds  after  the  failure 
of  other  remedies.  The  compound  liquorice  powder  of  the  German 
Codex  now  introduced  into  the  B.P.,  or  the  following  formula,  ten  grains 
of  sulphur  mixed  with  a  drachm  of  confection  of  senna,  these  are  con- 
venient preparations.  Compound  liquorice  powder  contains  both  sul- 
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phur  and  senna,  and  is  not  disagreeable.  Dr.  George  Bird  states  that 
children  like  it,  and  that  for  them  it  is  an  excellent  purgative ;  its 
usefulness,  indeed,  both  for  children  and  adults  may  be  now  regarded 
as  thoroughly  established.  The  dose  for  adults  is  one  to  two  tea- 
spoonfuls  stirred  into  a  little  water  or  milk.  Apart  from  its  soften- 
ing effect  on  the  motions,  sulphur  exerts  a  beneficial  action  on  the 
rectum,  both  in  prolapsus  and  in  piles.  In  piles  one  or  other  of  these 
formulas  is  advantageously  given  as  a  morning  dose. 

What  changes  does  sulphur  undergo  in  the  body,  and  in  what  way 
does  this  drug  act  as  a  purgative  ? 

It  has  been  suggested  that  some  of  the  sulphur  becomes  dissolved 
in  the  fatty  substances  it  meets  with  in  the  intestines,  and  thus 
blended,  is  in  a  fit  condition  both  to  act  as  a  purgative,  and  to  pass 
into  the  blood ;  but  the  fact  that  when  sulphur  is  administered  simul- 
taneously with  much  fat,  there  is  no  increase  in  the  quantity  of  sulphur 
in  the  urine,  renders  this  explanation  improbable. 

Some  of  the  sulphur,  undoubtedly,  is  converted  into  sulphide  in  the 
intestine,  for  after  the  ingestion  of  sulphur  the  gas  generated  in  the 
intestines  contains  not  only  a  considerable  quantity  of  sulphuretted 
hydrogen,  but  this  gas  is  actually  given  off  by  the  skin,  to  the  extent 
even  of  tarnishing  metal  articles  worn  about  the  person.  Sulphur 
acts  probably  as  a  purgative  through  this  conversion  into  a  sulphide, 
and  it  is  by  virtue  of  this  same  change  that  it  is  enabled  to  enter  the 
blood,  a  view  supported  by  the  fact  that  sulphides  act  in  the  same 
way  as  siilphur.  Yet  a  portion  probably  passes  through  the  walls  of 
the  intestines,  in  the  form  of  fine  particles,  undissolved ;  the  quantity 
so  conveyed  will,  undoubtedly,  be  very  small.  The  intestinal  conver- 
sion of  sulphur  into  sulphide  is  credited,  to  a  great  extent,  to  the 
alkaline  bile ;  but  it  must  be  remembered  that  the  same  change  ap- 
pears to  take  place  when  sulphur  is  applied  externally,  and  hence  that 
contact  with  the  living  tissues  is  apparently  sufficient  to  effect  the 
change. 

The  action  of  sulphur  on  the  physical  or  chemical  constitution  of 
the  blood  is  at  present  unknown. 

It  is  supposed  to  act  on  certain  secretions,  and  has  been  said  to 
produce  salivation,  occasionally,  in  persons  who  have  previously  taken 
mercury.  It  is  also  generally  held  that  it  excites  an  increased  secre- 
tion from  the  mucous  membrane  of  the  air-passages  of  healthy  persons, 
although  this  is  denied  by  Buchheim.  Graves  and  other  authorities 
strongly  recommend  sulphur  in  doses  of  from  five  to  ten  grains,  re- 
peated three  or  four  times  a  day  in  severe  chronic  bronchitis,  with 
abundant  discharge,  especially  when  accompained  by  constitutional 
debility.  It  is  said  to  lessen  the  secretion,  and  to  render  its  expul- 
sion easier.^    It  is  also  said  to  promote  the  flow  of  perspiration. 

1  Whitla  praises  very  highly  the  use  of  the  onion,  a  vegetable  containing 
sulphur,  in^  the  treatment  of  respiratory  affections.    He  recommends  the 
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Sulphur  is  stated  to  increase  both  the  frequency  and  force  of  the 
heart's  contractions,  but  these  several  assertions  greatly  need  confir- 
mation. 

It  is  commonly  supposed  that  the  application  of  sulphur  to  the  skin 
will  relieve  the  pain  of  chronic  rheumatism  and  sciatica ;  but,  as  in 
applying  the  sulphur,  it  is  generally  recommended  also  to  envelop  the 
affected  limbs  in  soft  flannel,  it  is  difficult  to  determine  whether  the 
relief  is  attributable  to  the  sulphur  or  to  the  flannel.  Administered 
internally,  sulphur  is  useful  in  chronic  rheumatism  of  the  joints,  and 
in  muscular  rheumatism. 

It  is  said  that  the  internal  administration  of  sulphur  is  serviceable 
in  chronic  eruptions  of  the  skin,  such  as  acne,  psoriasis,  impetigo,  and 
eczema. 

Sulphur  has  been  recommended  as  an  insufilation  to  be  blown  on  to 
the  diseased  surface  in  diphtheria — and  apparently  with  some  benefit. 
This  is  a  local  use,  but  we  possess  other  much  more  efficient  remedies 
in  this  disease. 

Most  of  the  sulphur  taken  into  the  stomach  escapes  with  the  faeces ; 
of  that  portion  which  enters  the  blood,  some  becomes  oxidized  and 
appears  in  the  urine  as  sulphate,  or  one  of  the  lower  oxides  of  sulphiir. 
From  its  great  volatility,  the  sulphuretted  hydrogen  formed  in  the 
bowel  and  absorbed  into  the  blood  escapes  in  some  measure  by  the 
Itmgs  and  skin,  and  occasionally  with  other  secretions,  such  as  the 
milk  and  the  urine. 

A  portion  of  the  ingested  sulphur  is  said  to  pass  through  the 
system,  and  to  be  separated  by  the  kidneys  in  the  uncombined  state. 
Sulphur  produces  no  change  in  the  quantity  of  the  constituents  of 
the  urine,  with  the  exception  of  the  sulphur  compounds,  which  it 
augments. 

Sulphur  may  be  conveniently  administered  in  milk  ;  a  bone  spoon 
should  be  used  to  mix  it  with  the  milk. 
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AND  CALCIUM 

Many  natural  waters  contain  one  or  more  of  these  substances.  Sul- 
phurous waters  are  found  at  Harrogate,  Strathpeffer,  Bareges,  Bag- 
neres  de  Luchon,  Aix-la-Chapelle,  etc.  They  have  a  characteristic 
odour,  like  that  of  rotten  eggs. 

The  three  first  sulphides  are  freely  soluble  in  water,  the  last  very 
scantily  so. 

Salphuretted  hydrogen  and  sulphides  possess  the  same  action,  and 

Spanish  onion,  "  boiled  for  one  or  two  hours  and  eaten  freely  at  bedtime,"  as 
a  certain  purgative  and  decided  exiDectorant. 
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sulpliides  generally  owe  their  virtues  to  the  sulphur  and  not  to  the 
base. 

Sulphuretted  hydrogen  is  very  poisonous  both  to  animal  and  vege- 
table life.  After  absorption  it  decomposes  the  blood,  fir.st  reducing 
and  then  decomposing  the  hasmoglobin :  hence  it  produces  asphyxia. 
It  also  poisons  the  tissues,  paralyzing  the  nervous  and  muscular 
tissues.  ... 

Strong  solutions  of  these  soluble  salts  excite  active  inflammation  of 
the  skin  ;  Aveaker  solutions  stimulate  the  skin,  augmenting  its  supply 
of  blood,  and  increasing  perspiration. 

,  'Baths  containing  these  substances  are  very  useful  in  the  chronic 
forms  of  some  skin  diseases,  such  as  psoriasis,  eczema,  and  lichen ; 
likewise  in  chi'onic  rheumatism,  chronic  gout,  and  chronic  lead-poison- 
ing. In  these  affections  the  natural  sulphurous  waters  are  used 
largely  as  baths ;  in.  eczema  and  psoriasis  care  must  be  taken  not  to 
employ  them  till  the  subsidence  of ,  the  acute  stage,  otherwise  they 
may  greatl}^  aggravate  the  rash.  Obstinate  forms  of  these  skin  dis- 
eases, rebellious  to  other  treatment,  often  yield  to  sulphide  baths. 

It  has  been  attempted  to  explain  the  efficacy  of  sulphui'ous  baths 
in  cases  of  chronic  lead-poisoning,  upon  the  assumption  that  they 
eliminate  the  lead  with  the  sweat.  During  the  use  of  these  baths  the 
skin,  it  is  said,  becomes  covered  with  innumerable  black  points  of 
sulphide  of  lead  ;  in  point  of  fact  the  lead  thus  blackened  has  been 
shown  in  certain  cases  to  have  been  deposited  upon  the  skin  from  ex- 
ternal sources,  and  not  to  have  been  eliminated  with  the  perspiration. 
This  objection,  however,  has  been  met  by  the  assertion  that  if  a  lead- 
poisoned  patient  abstain  carefully  from  all  contact  with  lead,  yet,  as 
often  as  he  uses  a  sulphurous  bath,  his  body  will  still  become  black- 
ened as  above  described.  On  theoretical  grounds  it  is  hard  to  under- 
stand how  this  metal  can  be  eliminated  with  the  perspiration,  but 
admitting  the  possibility,  the  metal  would,  no  doubt,  at  once  suffer 
precipitation  on  the  surface  of  the  body  as  black  sulphide ,  For  the 
further  consideration  of  this  point  we  must  refer  our  readers  to  the 
section  on  lead. 

The  use  of  these  baths  at  a  very  high  temperature  will  often  restore 
a  considerable  degree  of  suppleness  to  joints  distorted  and  stiffened 
by  chronic  rheumatoid  arthritis.  Yet  as  other  baths  of  like  tempera- 
ture'appear  to  do  equal  good,  it  is  difficult  to  say  whether  the  sul- 
phides play  any  part  in  the  beneficial  results,  although,  it  is  true, 
there  is  a  widespread,  and  perhaps  well-grounded,  belief  in  their 
efficacy. 

The  sulphides  may  be  employed  to  cure  itch,  etc.,  and  a  very  efficient 
application  is  made  in  the  following  way  :— Boil  one  part  of  quicklime 
with  two  of  sublimed  sulphur  in  ten  parts  of  water,  until  the  sulphur 
and  lime  combine ;  let  the  solution  stand,  and  afterwards  decant  the 
clear  part :  in  this  process  metal  vessels  should  not  be  used.  After 
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the  patient  Las  bathed  and  dried  himself,  the  liquid  solution  so 
obtained  is  to  be  painted  over  the  body.  This  application  is  rather 
irritating,  and  sometimes  j^roduces  a  roughness  of  the  skin,  which  may 
continue  for  some  time.  Dr.  Bourguignon,  who  introduced  this  plan, 
claims  that  it  will  cure  in  half  an  hour.  This  closely  resembles  what 
is  known  as  Vlemingkx  solution,  the  formula  for  which  Dr.  Whitla 
gives  thus : — Two  ounces  of  powdered  sulphur,  one  to  two  ounces  of 
slaked  lime,  water  half  a  gallon,  boil,  let  stand  and  decant.  This 
solution  is  to  be  lightly  brushed  or  sponged  over  the  parts  affected. 
No  previous  scrubbing  or  soaping  of  the  body  is  necessary.  Dr., 
Whitla  speaks  most  highly  of  this  treatment.  He  recommends  several 
applications  to  ensure  complete  destruction  of  the  parasites;  in  his 
practice  this  method  has  quite  superseded  the  sulphur  ointment.  If. 
there  be  much  irritation  of  ■  the  skin  to  start  with,  the  solution  may 
prove  too  irritant.    (See  Sulphur.) 

The  sulphides  are  in  part  decomposed  by  the  acids  they  encounter 
in  the  stomach,  giving  rise  to  disagreeable  eructations  of  sulphuretted, 
hydi'ogen  gas.  ; 

The  sulphides  in  small  doses  excite  a  sensation  of  warmth  at  the 
epigastrium,  but  in  excessive  doses  they  produce  active  inflammation, 
of  the  digestive  canal,  with  the  ciistomary  symptoms  of  such. 

Small  doses  act  as  a  slight  irritant  to  the  intestines,  and  determine, 
gentle  relaxation  of  the  bowels.    It  is  supposed,  as  previously  stated, 
that  sulphur  acts  as  a  purgative,  by  its  conversion  into  a  sulphide 
through  the  agency  of  the  alkali  of  the  bile  or  otherwise. 

In  cases  of  poisoning  by  certain  metallic  salts  the  sulphides  may 
be  employed,  inasmuch  as  they  precipitate  the  metal  in  the  foi-m'  of 
an  insoluble  sulphide,  and  so  render  it  harmless.  There  is  danger, 
however,  of  giving  a  soluble  sulphide  in  too  large  quantity,  since,  in, 
its  turn,  it  would  itself  excite  inflammation  of  the  alimentary  tract ; 
wherefore  sulphide  of  iron  is  preferable  to  the  alkaline  sulphides.  If, 
however,  the  metallic  poison  happened  to  be  in  acid  solution,  the 
sulphide  of  iron,  even,  would  not  be  a  satisfactory  antidote,  for  there 
would  be  an  abundant  evolution  of  hydric  sulphide. 

The  efiect  of  the  sulphides  on  the  blood,  i.e.  of  the  sulphides  as 
such,  after  absorption  into  that  fluid  is  at  present  unascertained. 
The  problem  is  not  easy  of  solution,  for  it  is  impossible  to  dissociate 
the  effect  of  the  sulphides  from  that  of  sulphuretted  hydrogen  which 
will  always  be  evolved  more  or  less  from  the  former. 

Persons  habitually  breathing  air  impregnated  with  sulphuretted 
hydrogen  are  prone  to  suffer  from  marked  aneemia  ;  the  gas  appears 
also  to  cause  much  functional  depression. 

Sulphides  affect  chiefly  the  mucous  membranes  and  the  skin.  Given 
in  the  form  of  natural  waters,  they  are  highly  efficacious  in  chronic 
catarrh  of  the  pharynx  and  of  the  respiratory  tract.  They  are 
especially  useful  in  follicular  pharyngitis,  and  are  much  resorted  to 
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abroad  by  public  singers.  Some  observers  find  these  waters  very- 
useful  iu  phthisis,  even  in  the  febrile  form,  but  the  high  altitude 
where  these  waters  are  generally  taken  exerts  doubtless  some,  perhaps 
the  chief,  beneficial  effect.  Many  of  these  sulphur  waters  are  obtain- 
able in  this  country,  but,  prescribed  in  the  usual  way,  sulphides 
probably  act  as  well.  I  have  tried  sulphide  of  calcium,  pushed  to  its 
full  limit  of  toleration  in  phthisis,  but  without  any  apparent  good. 

After  extensive  trials.  Dr.  Bergeon,  of  Lyons,  strongly  recommended 
intestinal  injections  of  sulphuretted  hydrogen  in  the  treatment  of 
consumption.  The  practice,  however,  has  been  so  entirely  abandoned, 
that  a  detailed  description  is  scarcely  called  for.  His  treatment  was 
said  to  lessen  cough  and  expectoration,  and  to  abate  the  fever,  with 
other  consequent  good  results.  It  was  also  said  to  be  of  value  in 
chronic  bronchitis  and  asthma.  Dr.  H.  C.  Wood  regards  Bergeon's 
method  as  bai'baroiTS,  but  he  considers  that  the  sulphides  in  the  form 
of  the  sulphur  waters  or  of  a  solution  of  hydric  sulphide  have  an 
excellent  effect  upon  catarrhal  processes  generally,  and  specially  in 
the  catarrhs  of  phthisis,  chronic  bronchitis,  and  asthma. 

These  substances  often  yield  striking  results,  in  certain  troublesome 
diseases,  e.g.^  they  influence  the  suppurative  process  in  a  very  decided 
and  manifest  manner,  as  may  be  exemplified  in  the  common  case  of  a 
sore,  discharging  a  thin,  watery,  iinhealthy  ichor.  Under  the  influ- 
ence of  the  sulphides  the  discharge  will  speedily  undergo  a  healthy 
change,  becoming  at  first  more  abundant,  afterwards  diminishing,  and 
throughout  continuing  creamier,  thicker,  and  healthier,  with  all  the 
characters  indeed  of  "  laudable  "  pus. 

The  sulphides  appear  to  me  also  to  possess  the  property  of  prevent- 
ing and  arresting  suppuration.  Thus  in  inflammation  threatening  to 
end  in  suppuration  they  reduce  the  inflammation,  and  avert  the 
formation  of  pus.  This  effect,  for  instance,  is  manifested  by  the 
local  application  of  sulphur  compounds  in  acne  indurata,  a  subject  to 
be  dealt  with  more  in  detail  further  on. 

After  the  formation  of  pus,  in  the  case  of  boils  and  abscesses,  the 
influence  of  this  group  on  the  suppurative  process  is  still  more  con- 
spicuous ;  the  sulphides  now  hasten  maturation  considerably,  whilst 
at  the  same  time  they  diminish  and  circumscribe  the  inflammation, 
and  promote  the  passage  of  the  pus  to  the  surface,  and  its  evacuation. 
Their  efficacy  may  be  frequently  demonstrated  in  cases  of  the  follow- 
ing kind :— An  unhealthy  child,  from  six  to  twelve  months  old,  in  the 
course  perhaps  of  measles  or  scarlatina,  is  the  subject  of  a  slight  sore- 
throat,  which  produces  behind  the  angle  of  the  jaAV  considerable 
enlargement  of  the  glands,  and  a  swelling,  of  stony  hardness,  large 
enough  maybe  to  interfere  with  swallowing,  and  even  to  push  the 
head  on  one  side.  Very  deep-seated  suppuration  takes  place  in  these 
glands,  but  for  a  long  time  there  is  neither  redness  of  the  skin  nor 
fluctuation,  the  pus  very  slowly  making  its  way  to  the  surface,  so 
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that  a  fortnight,  three  weeks,  or  even  a  month  may  elapse  before  the 
abscess  bursts,  or  is  fit  to  be  opened,  and  wlien  this  is  done  a  deep 
hole  is  left,  with  considerable  induration  around  it.  So  great  are  the 
pain  and  constitutional  disturbance  in  affections  of  the  kind,  that  the 
child  will  sometimes  die,  and  even  if  this  fatality  be  averted,  the  deep 
discharging  hole  will  heal  very  slowly,  owing  to  the  indurated  and 
unhealthy  state  of  the  adjacent  tissues.  Now,  in  such  a  test  case,  if 
we  give  a  tenth  of  a  grain  of  sulphide  of  calcium,  mixed  with  a  grain 
of  sugar  of  milk,  every  hour  or  two,  the  results  are  most  striking. 
The  pain  and  constitutional  disturbance  begin  to  diminish,  the  swell- 
ing becomes  smaller,  the  pus  reaches  the  surface  in  four  or  five  days, 
leaving  when  it  is  evacuated  a  benign  wovind,  which  heals  quickly. 
The  effects  of  these  remedies  are  equally  conspicuous  in  mammary 
abscesses,  although,  in  rare  instances,  they  appear  temporarily  to  in- 
crease the  pain — a  fact  which  seems  sometimes  to  hold  good  for  boils  : 
as  a  rule  the  pain  is  speedily  mitigated.  Strange  to  say,  I  have 
found  these  remedies  much  less  useful  in  forwarding  the  maturation 
and  expulsion  of  pus  in  indolent  buboes,  but  in  such  cases  my  experi- 
ence of  the  sulphides  has  been  small. 

It  may  be  virged  that  it  is  difficult  to  imagine  how  these  remedies 
can  produce  effects  so  different  and  apparently  opposite  as  the  disper- 
sion of  inflammation  with  arrest  of  suppuration  in  one  case,  and  the 
maturation  and  expulsion  of  pus  in  another  ;  poultices,  however,  and 
hot  fomentations  are  able  both  to  subdue  inflammation  and  prevent 
suppuration,  and  to  mature  and  hasten  the  evacuation  of  pus,  accord- 
ing to  the  stage  of  the  inflammation.^ 

In  like  manner  in  boils  and  carbuncles  these  remedies  yield  excellent 
results.  A  tenth  of  a  grain  of  sulphide  of  calcium  given  hourly,  or  a 
quarter  or  half  a  grain  three  or  four  times  a  day,  will  generally  pre- 
vent the  formation  of  fresh  boils,  while  it  lessens  the  inflammation  and 
reduces  the  area  of  existing  boils ;  at  the  same  time  it  liqiiefies  the 
core,  which  separates  much  more  speedily,  thus  ciirtailing  consider- 
ably the  course  of  the  boil.  When  the  skin  has  not  yet  broken,  and 
the  slow-separating  core  is  not  yet  exposed,  the  sulphides  often  con- 
vert the  boil  into  an  abscess,  whence  on  bursting  pus  is  freely  dis- 
charged, and  the  wound  at  once  heals.  If  the  centre  of  the  hardened 
swollen  tissues  is  not  yet  dead,  the  pustule  may  dry  up,  the  inflam- 
mation subside,  and  a  hard  knot  be  left,  which  disappears  in  a  few 
days  without  the  formation  of  a  core,  and  without  any  discharge. 
These  remedies,  meanwhile,  improve  the  general  health,  removing 
that  debility  and  malaise  ordinarily  so  markedly  associated  with 
boils  and  carbuncles.  In  some  cases,  however,  as  in  the .  deep-seated 
boils  and  abscesses  of  diabetes,  they  are  less  efficacious.  In  carbuncles 
the  sulphides  will  generally  be  found  equally  serviceable,  melting,  ,as 

*  Compare  also  the  action  of  sulj^hur  applications  in  the  treatment  of 
acne  in  its  several  stages. 
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it  were,  the  core  into  healthy  pus,  and  so  expelling  quickly  the  dead 
and  otherwise  slow-separating  tissues. 

As  to  local  treatment,  belladonna  applied  over  abscesses  and 
carbuncles  reduces  inflammation  and  allays  pain.  The  skin  should 
therefore  be  smeared  thickly  with  a  mixture  of  equal  parts  of  bella- 
donna and  of  glycerine,  and  over  this  a  poultice  should  be  applied  and 
the  smearing  renewed  each  time  the  poultice  is  changed.  A  poultice, 
however,  being  liable  to  bring  out  a  fresh  crop  of  boils  in  the  parts 
which  it  covers,  it  is  well  to  smear  on  belladonna  ointment  for  some 
distance  around  but  not  over  the  boil,  and  then  to  apply  a  poultice ; 
the  greasy  application  protects  thus  the  neighbouring  tissues.  Better 
still,  we  may  protect  the  parts  around  by  a  belladonna  or  opium 
plaster  spread  on  leather,  with  a  hole  in  the  centre  the  size  of  the  boil, 
and  then  smear  glycerine  and  belladonna  on  the  boil  itself,  covering 
all  with  a  small  poultice.  The  leather  plaster  efficiently  protects 
the  siirrounding  skin,  and  averts  the  production  of  fresh  boils.  I 
have  thought  it  worth  while  to  point  out  these  iiseful  accessory  plans 
of  local  treatment,  but  it  is  scarcely  necessary  to  observe  that  whilst 
investigating  the  effects  of  sulphides  I  have  emplo5'^ed  these  alone, 
at  most  sometimes  applying  a  poultice.  Indeed,  the  effect  of  sulphides 
on  boils  is  so  excellent  and  prompt  that  external  applications  are 
generally  unnecessary,  except  in  the  case  of  carbuncles,  where  local 
measures  are  required.  Sulphides  should  be  continued  till  the  dis- 
charge has  nearly  ceased,  and  till  stimulating  applications  are  needed, 
at  which  time  tonics  must  replace  the  sulphides.^ 

The  good  effects  of  sulphides  are  conspicuous  in  certain  scrofulous 
sores  not  uncommonly  seen  in  children.  Scrofulous  children  during 
the  first  few  months  are  sometimes  subject  to  indolent  abscesses  in 
the  cellular  tissue  which  run  a  very  slow  course.  At  first  only  small, 
hard  nodules  are  discoverable,  these  may  be  no  larger  than  a  pea, 
are  easily  felt  through  the  skin,  which  is  of  a  natural  coloui",  and  is 
freely  movable  over  them.  The  small  nodules  next  suppurate  and 
gradually  enlarging,  the  skin  becomes  adherent  and  altered  in  colour 
to  a  red  or  even  violet  hue,  at  the  same  time  the  smaller  vessels  in  the 
neighbourhood  may  become  enlarged  and  even  varicose.  The  tumours 
may  attain  the  size  of  a  florin,  and  when  matured  feel  soft  and  boggy. 
After  a  time  a  small  circular  opening  appears,  not  larger,  perhaps, 
than  a  pin's  head,  through  which  there  escapes  a  thin  unhealthy  pus. 
If  deep-seated,  as,  e.g.,  in  the  buttocks,  or  if  they  occur  in  fat  children, 
the  tumours  may  cause  very  little  or  no  discoloration  of  the  skin.  The 
chief  noticeable  feature,  then,  is  the  small  sharply-cut  opening,  just 
as  if  a  piece  had  been  punched  out  of  the  skin.  These  formations 
follow  one  another,  and  may  continue  to  distress  the  child  for  months 
'  1  In  the  treatment  of  boils  and  of  acne,  Whitla  speaks  most  highly  of  the 
tralue  of  onions  as  an  article  of  diet.  This  is  of  course  to  some  extent  a 
sulphur  treatment.   See  foot-note,  p.  120,  Sulphur. 
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or  years.  In  mild  cases  a  few  only  may  form,  wlillst  In  severe  cases 
there  may  be  at  one  time  ten  or  a  dozen  In  different  stages  of  develop- 
ment. When  they  heal  they  leave  a  white,  sharply-defined,  but  not 
deeply-depressed  scar.  Now  this  troublesome  and  obstinate  affection 
will  give  way  speedily  to  the  administration  every  hour  or  two  of  a 
tenth  or  twentieth  of  a  grain  of  sulphide  of  calcium.  The  formation 
of  new  nodules  is  at  once  checked,  for  a  fresh  one  now  rarely  makes 
its  appearance,  although  for  months  or  years  the  child  may  have 
suffered  from  successive  crops ;  many  of  the  abscesses,  especially  in  a 
very  early  stage  of  development,  dry  up  and  disperse  ;  others  speedily 
mature  their  contents,  the  thin  and  unhealthy  pus  becoming  creamy 
and  "  laudable "  ;  lastly  the  abscesses  already  in  an  open  state  im- 
prove, the  pus  becoming  healthier,  and  the  wounds  healing  quickly. 

In  some  cases,  in  addition  to  these  subcutaneous  formations,  the 
bones  likewise  become  affected.  The  phalangeal  bones  of  the  hand 
are  most  frequently  attacked,  though,  not  uncommonly,  the  meta- 
carpal suffer,  more  rarely  the  metatarsal.  Where  the  jjhalangeal 
bones  are  affected,  one  or  several  of  the  fingers  become  nodose.  For 
a  long  while  the  skin  remains  pale  and  freely  movable  over  the 
swelling,  then  suppuration  ensues,  the  swelling  increases,  the  skin 
becomes  red  and  painful,  and  after  a  time  the  integuments  slowly 
soften  at  one  point,  feeling  boggy  on  palpation ;  this  lasts  for  a  con- 
siderable period  before  the  abscess  opens  naturally.  Then,  generally, 
a  little  bone  separates,  or  in  bad  cases  the  whole  of  the  shaft  comes 
away,  leaving  the  epiphyses  behind.  When  an  opportunity  occurs'  to 
examine  tkese  bones  before  suppuration  sets  in,  the  shaft  is  found 
considerably  enlarged,  very  pale,  and  the  cancellous  structure  infil- 
trated with  a  straw-coloured  firm  substance,  whilst  the  epiphyses 
and  their  cartilages  are  healthy.  Even  in  these  severe  cases  the 
sulphides  will  benefit  considerably  ;  thus,  before  suppuration  has  set 
in,  or  whilst  it  has  made  but  little  way,  they  are  often  able  to  remove 
the  swelling,  though,  to  effect  this,  large  doses  may  be  required. 
After  much  suppuration  has  taken  place  the  good  effects  of  sulphides 
depend,  in  great  measure,  on  the  amount  of  disease  of  the  bone.  If 
the  whole  shaft  has  become  necrosed,  of  course,  the  sore  will  not  heal 
till  the  bone  has  been  got  rid  of,  but  suppuration  often  occurs,  Avhilst 
as  yet  but  little,  or  perhaps  none,  of  the  bone  has  become  dead.  In 
such  a  case  the  sulphides  will  hasten  the  expulsion  of  thp  pus,  or 
should  the  skin  be  already  broken  they  will  improve  the  character  of 
the  wound  and  the  discharge,  and  heal  the  sore,  leaving  in  the  end 
a  sunken  scar  adherent  to  the  bone :  the  finger  will  now  slowly 
assume  its  natural  proportions.  The  sulphides  affect,  similarly  large 
indolent  abscesses  on  the  backs  of  the  hands  or  of  the  feet.  Whilst 
thus  influencing  locally  strumous  formations  and  abscesses  these 
remedies  improve  the  child's  health,  which  perhaps  had  failed  before,' 
in  spite  of  cod-liver  oil  and  steel  wine.    That  the  improvement  is  duo' 
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to  the  sulphide  is  shown  by  the  fact  that  the  amendment  occurs  when 
this  drug  alone  is  administered.  On  prematurely  discontinuing  the 
sulphides  fresh  formations  are  apt  to  appear,  especially  on  the  occur- 
rence of  even  a  slight  illness;  a  severe  illness,  indeed,  will  often 
excite  a  few  fresh  abscesses,  in  spite  of  the  sulphides.  Sometimes, 
instead  of  impi'oving  the  general  health,  sulphides  produce  marked 
anaemia.  I  think  this  is  due  to  the  administration  of  too  large  a 
dose. 

In  suppurating  scrofulous  glands  of  the  neck  the  sulphides  appear 
to  me  to  exercise  a  very  beneficial  influence  by  hastening  the  elimina- 
tion of  the  pus,  and  subsequently,  of  the  cheesy  scrofulous  matter. 
Or  again  when  the  abscesses  have  burst,  and  continue  to  discharge 
slowly  a  scanty,  unhealthy  pus,  and  when  the  edges  of  the  sores 
have  become  much  thickened  and  indurated,  the  sulphides  will  render 
the  discharge  more  abundant,  thick,  creamy,  and  healthy,  they  will 
considerably  hasten  the  evacuation  of  the  scrofulous  matter  which 
prevents  the  healing  of  the  wound,  and  at  the  same  time  they  will 
soften  the  round  indurated  edges,  so  that  the  sores  heal  much  more 
speedily.  If  small  doses  appear  to  aflfect  these  sores  inadequately, 
larger  doses,  such  as  half  a  grain  or  a  grain,  should  be  given  several 
times  a  day,  or  even  every  two  hours.  I  need  hardly  say  that  to 
compass  the  results  described  the  treatment  must  be  continued 
several  weeks,  for  when  the  sores  have  been  discharging  perhaps  for 
months  or  even  years,  it  is  vain  to  expect  much  amendment  in  a  few 
days. 

To  adults  sulphide  of  calcium  is  best  administered  in  coated  pill 
form,  in  quarter  or  half  grain  dose,  three  or  four  times  a  day.  For 
children  I  use  the  following  formulae  :— Mix  a  grain  of  the  sulphide 
of  calcium  (the  member  of  this  group  which  I  always  employ)  with 
half  a  pint  of  water,  and  give  one  teaspoonful  hourly.  It  is  essential 
that  the  medicine  in  this  form  should  be  compounded  daily,  since  the 
salt  becomes  rapidly  oxidized  and  changed  into  a  sulphate,  and  in  a 
very  short  time  none  of  the  sulphide  remains.  It  is  therefore  still 
more  convenient  to  give  the  sulphide  in  powder.  A  child  should  take 
one-tenth  or  one-twentieth  of  a  grain  as  a  dose,  the  powder  being 
put  upon  the  tongue  and  washed  down  with  a  draught  of  water; 
lastly,  should  the  child  be  able  to  take  pills,  a  tenth  of  a  grain,  made 
into  a  small  varnished  pill,  should  be  taken  hourly. 

Scrofulous  affections  have  been  shown  to  be,  to  a  large  extent,  if 
not  entirely,  tuberculous  in  their  nature.  On  this  account  the  advisa- 
bility of  operating  must  be  had  in  mind,  and  each  case  treated  on  its 
own  merits.  On  the  ground  of  the  tuberculous  nature  of  these  local 
inflammations,  it  has  been  suggested  that  we  should  aim  at  an  out- 
ward discharge  of  the  peccant  material  rather  than  at  absorption  and 
dispersion.  It  must,  however,  be  remembered  that  absorption  and 
dispersion  can  only  take  place  after  the  local  triumph  of  the  tissues 
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over  the  poison  present.  It  would  be  with  tliis  object  in  view  that 
the  sulphide  would  be  given. 

In  employing  these  agents  in  baths,  porcelain  or  wooden  vessels 
must  be  used,  as  the  sulphide  attacks  and  discolours  most  metals. 
These  baths  emit  a  powerful  odour,  very  offensive  to  some  people. 

The  sulphide  of  calcium  here  referred  to  is  the  Calx  Sulphurata  of 
the  B.P.  It  is  a  mixture,  not  a  pure  chemical.  It  should  contain, 
however,  not  less  than  60  per  cent,  of  pure  sulphide  of  lime. 


CHLORINE  GAS 
CHLOEINE  WATER 
CHLORINATED  SODA  )     .      .  , 
CHLORINATED  LIME  T^'^ 

These  substances  are  used  as  disinfectants,  antiseptics  and  deo- 
dorizers. 

This  action  depends  in  part  on  their  power  to  destroy  the  organisms 
that  produce  putrefaction  and  septic  states  of  the  body  generally,  in- 
cluding in  this  group  the  specific  fevers. 

Whatever  power  they  possess  in  these  respects  is  due  either  to 
chlorine  or  to  hypochlorous  acid. 

Chlorine  gas,  possessing  very  strong  chemical  affinities,  acts  probably 
by  seizing  with  avidity  tipon  the  hydrogen  of  organic  and  inorganic 
substances,  thus  breaking  up  their  composition. 

Hypochlorous  acid,  which  is  given  off  abundantly  by  the  two  last- 
mentioned  members  of  the  above  group  and  which  is  formed  whenever 
free  chlorine  comes  in  contact  with  moisture,  is  an  active  oxidizina 
agent.  It  is  a  very  unstable  body,  yielding  up  its  oxygen  readily,  and 
is  hence  as  an  oxidizant  destructive  to  many  su.bstances. 

These  substances  are  employed  in  sick-rooms  as  disinfectants,  but 
the  evidence  in  favour  of  their  possessing  such  a  property,  in  such 
degree  of  dilution  or  concentration  that  the  air  is  still  respirable,  is 
more  than  inconclusive. 

Many  infecting  matters,  it  is  true,  when  treated  with  these  sub- 
stances, lose  their  power  to  propagate  disease,  but  in  general  it  is 
impossible  to  subject  objects,  and  particularly  pei'sons,  to  such  a  con- 
centrated action  as  is  found  to  be  required  in  these  experiments.  It 
is  uncertain,  then,  whether,  in  the  gaseous  form,  or  rather  in  that 
diluted  state  in  which  it  can  be  borne,  chlorine  can  destroy  germs  and 
their  spores. 

Chlorine  as  a  deodorizer  acts  in  two  ways  :  on  the  one  hand  it 
destroys  the  germs  which  produce  putrefaction,  on  the  other  it 
destroys  the  noxious  gases  produced  by  decomposition,  such  as  the 
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ammonias,  sulphuretted  hydrogen,  and  sulphide  of  ammonium,  wliich 
create  the  disagreeable  odours  of  sick-rooms. 

Owing  to  its  gaseous  state,  and  therefore  power  of  diffusion  through 
the  air,  chlorine  is  admirably  suited  as  a  deodorizer ;  it  is  thus  enabled 
to  penetrate  into  every  cranny  of  the  room,  and  destroy  noxious  and 
offensive  gases. 

While  these  substances  may  be  conveniently  and  profitably  used 
as  deodorizers,  it  must  always  be  borne  in  mind  that  it  is  better  to 
prevent  bad  smells  by  free  ventilation,  and  that  chlorine  gas  itself  has 
an  odour  very  disagreeable  to  most  people.  If  these  deodorizers  are 
often  required  in  a  sick-room,  it  is  a  sure  sign  that  ventilation  is 
defective,  and  probably  that  the  nurse  is  careless. 

To  disinfect  unoccupied  rooms  the  air  must  be  very  strongly  im- 
pregnated with  chlorine  to  the  extent  of  producing  one  volume  of 
chlorine  for  every  hundred  volumes  of  air.  Koch  recommends  chlorine 
as  decidedly  more  efficient  than  sulphurous  acid  if  used  in  sufficient 
concentration ;  but  for  this  purpose  it  is  necessary  to  take  not  less  than 
15;^  lbs.  of  chlorinated  lime  and  22  lbs.  of  hydrochloric  acid  for  every 
1,000  cubic  feet  of  air.  The  room  should  be  first  sealed  as  carefully 
as  possible,  windows,  chimney,  etc.,  and  then  the  gas  liberated  and 
the  door  quickly  closed  on  the  escapmg  disinfector.  The  total 
quantity  of  the  disinfectant  should  be  distributed  about  the  room  and 
in  each  case  placed  as  high  as  possible  because  of  the  heaviness  of  the 
gas ;  it  would  else  form  a  heavy  layer  at  the  bottom  of  the  room  and 
never  reach  the  upper  parts  in  concentration.  The  room  must  be  kept 
closed  for  24  hours,  then  ventilated  freely.  The  objection  to  this 
method  is  that  by  it  all  sorts  of  materials  are  seriously  damaged. 

Locally,  the  chlorine  group  is  useful  as  washes  or  injections  to 
prevent  the  decomposition  of  the  pus  of  sores,  or  of  abscess  cavities. 
Sloughing,  foul-smelling  sores  should  be  washed  with  solutions  of 
these  or  kindred  substances.  Chlorine  compounds,  being  slightly 
stimulating,  improve  the  condition  of  indolent  sores.  After  an  opera- 
tion, the  pus,  which  sometimes  collects  in  the  hollows  left  in  the  tissues, 
becomes  corrupt,  and  gives  off  fcstid  gases,  which  become  absorbed  and 
poison  the  system.  This  may  be  avoided  by  washing  out  the  cavities 
several  times  daily  with  a  weak  chlorine  solution.  In  puerperal  peri- 
tonitis, or  at  any  time  when  the  uterus  contains  decomposing  matter, 
the  vagina  must  be  thoroughly  and  frequently  washed  out,  some  deo- 
dorizing and  antiseptic  substance  being  mixed  with  the  water.  In 
puerperal  fever  and  other  conditions  many  obstetricians  wash  out  in 
this  way  the  cavity  of  the  womb  itself. 

In  sloughing  of  the  throat,  as  in  scarlet  fever  or  diphtheria,  and  in 
salivation  and  ulceration  of  the  mouth,  antiseptic  substances  will 
remove  the  foul  odour  and  tend  to  arrest  putrefaction. 

A  solution  of  chlorinated  soda  has  been  highly  recommended  in 
diphtheria  quite  apart  from  any  sloughing,  in  the  proisovtion  of  one 
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lialf  clraclim  of  the  liquor  socIeb  chlorinattB  to  one  ounce  of  water,  but 
the  B.P.  solution  in  full  strength  may  be  used  without  any  fear  and 
with  the  best  results. 

A  similar  lotion  may  be  made  by  mixing  one  drachm  of  clilorate  of 
potash  with  one  drachm  of  strong  liydrochloric  acid  in  a  bottle,  leaving 
this  mixture  for  ten  minutes  and  adding  water  gradually  and  with 
frequent  agitation  up  to  a  pint.  This  solution  may  be  used  both  as  a 
gargle  to  the  throat  and  as  a  lotion  to  be  syringed  i;p  the  nose. 

As  a  pigment  to  paint  on  with  a  camel-hair  brush  we  may  use  the 
liquor  sodee  chlorinatte  in  one  quarter,  half,  or  even  in  full  strength. 
The  old  practice  of  giving  chlorine  internally  has  lately  been  revived 
by  Dr.  Burney  Yeo  in  the  treatment  of  typhoid  fever.  His  formula  is 
as  follows  : — Put  into  a  twelve-ounce  bottle  30  grains  of  chlorate  of 
potash,  then  add  one  drachm  of  strong  hydrochloric  acid ;  close  the 
bottle  with  a  cork  and  agitate  till  it  is  full  of  chloinnous  vapours  ; 
pour  in  water  little  by  little,  agitating  after  each  addition,  till  the 
bottle  is  half  full  (the  bottle  will  be  corked  each  time  during  shaking). 
Now  add  of  quinine  24-36  grains  and  fill  up  with  water.  Dose,  one 
ounce  every  one  to  four  hours  according  to  circumstances.  The  solu- 
tion may  be  flavoured  with  syrup  of  orange.  The  quinine  here  (gr. 
ij.-iij.  in  each  dose)  will  add  to  the  antiseptic  powers  of  the  liquid. 
This  treatment  is  still  on  its  trial,  though  the  antiseptic  treatment  of 
typhoid  fever  has  not  hitherto  yielded  very  striking  results. 

Diphtheria  is  sometimes  treated  internally  by  chlorine  according  to 
a  similar  formula,  viz.,  ten  grains  of  chlorate  of  potash  and  half  a 
drachm  of  strong  hydrochloric  acid,  mix  in  a  pint  bottle,  shake,  add 
water  little  by  little,  agitating  frequently,  till  the  bottle  is  full. 
Dose,  one  or  two  tablespoonfuls  at  frequent  intervals  ;  sweeten  the 
mixture  if  need  be. 


IODINE 

Iodine,  like  chlorine,  possesses  powerful  chemical  affinities,  and  com- 
bining energetically  with  many  oi'ganic  and  inorganic  substances,  is  a 
disinfectant,  antiseptic,  and  deodorizer.  Chemically  its  mode  of 
action  is  quite  similar  to  that  of  chlorine— it  is,  viz.,  an  oxydizant,  but 
in  degree  of  action  it  is  much  less  energetic. 

Iodine  being  volatile  may  be  used  as  a  deodorizer  by  simply 
suspending  over  the  patient's  head  a  lidless  chip-box,  or  a  saucer, 
containing  a  few  grains  of  the  element. 

It  readily  penetrates  animal  tissues  and  is  applied  to  the  skin  for 
a  variety  of  purposes.  A  strong  solution,  such  as  the  liniment,  is 
frequently  used  as  a  rubefacient  and  counter-irritant ;  it  produces  at 
first  a  sensation  of  heat  and  burning,  which  may  increase  to  an  unen- 
durable extent.    The  inflammation  which  it  excites  separates  the 


IODINE 


cuticle  to  a  greater  or  less  extent  from  the  rlej-inis  ;  this  may  be  so 
slight  that  in  a  few  days  mere  desquamation  results,  but  it  may 
rapidly  produce  a  blister  containing  serum  with  much  fibrin,  and 
sometimes  leave  a  permanent  scar— a  misadventure  which  should  be 
carefully  avoided. 

The  skin  can  generally  bear  two  lightly-painted  coats  of  the 
Pharmacopoeia  liniment,  unless  a  previous  application  has  rendered  it 
thin  aud  delicate,  in  which  case  one  coat,  applied  lightly,  is  all  that 
can  be  endured.  If,  as  sometimes  happens,  the  application  causes 
much  pain,  the  iodine  should  be  washed  off  with  spirits  of  wine,  gin 
or  whisky,  eau  de  Cologne,  or,  best  of  all,  with  a  solution  of  iodide  of 
potassium,  aud  the  pain  subdued  by  the  application  of  a  poultice.  On 
and  around  the  painted  spot  iodine  liniment  will  often  excite  a  crop  of 
itching  papules,  which  often  appear  as  late  as  the  third  or  fourth  day 
after  the  application. 

The  liniment  is  applied  to  the  chest,  as  a  counter-irritant  in  chronic 
pleui-isy,  to  promote  the  absorption  of  the  fluid  accumulated  in  the 
pleura.  Painted  under  the  clavicles  in  the  chronic  forms  of  phthisis, 
it  is  of  great  service  in  allaying  harassing  cough,  and  in  checking 
secretion  from  the  bronchial  tubes  and  cavities  of  the  lungs.  Painted 
over  the  front  and  back  of  the  chest  it  often  affords  relief  in  chronic 
bronchial  catarrh,  easing  the  cough  and  lessening  the  expectoration. 
It  may  be  painted  on  any  part  of  the  chest  affected  with  pleurodynia, 
although  a  mustard  poultice  is  preferable,  as  it  can  be  re-applied  should 
the  pain  return  ;  the  iodine,  however,  may  succeed  where  the  mustard 
fails.  Iodine  is  painted  around  joints  affected  with  chronic  rheu- 
matism or  chronic  gout,  or  with  chronic  synovitis.'  Like  vesicants, 
it  eases  the  pain,  and  often  removes  the  fluid  distending  the  cavity  of 
the  joint ;  like  vesicants,  also,  it  often  causes,  for  a  few  days,  increased 
distension  of  the  joint,  the  good  effects  not  becoming  apparent  till 
later.  This  increase  of  the  swelling  may  be  regarded  as  an  indication 
of  the  success  of  the  application.  The  liniment  is  useful  when  painted 
on  the  skin  over  a  bronchocele.  It  should  be  applied  as  often  as  the 
state  of  the  skin  will  permit — it  can  seldom  be  borne  of  tener  than  once 
a  week — until  the  tumour  disappears.  The  liniment  or  tinctiu-e  is 
recommended  as  an  application  to  lupus ;  it  should  be  painted  not  only 
on  the  edges  of  the  sore,  but  also  over  the  tissues  around ;  it  is  said  to 
arrest  the  spreading  of  the  disease.  In  the  form  of  ointment  its  appli- 
cations are  manifold.  It  is  of  the  greatest  benefit  in  chilblains,  if  well 
rubbed  over  the  affected  part  before  the  skin  is  broken.'  The  tinctui'e 
lightly  painted  over  the  part  is  also  often  used  for  chilblains,  but  the 
ointment  is  far  more  efficacious,  curing  unbroken  chilblains  in  one  or 
two  days ;  in  this  harassing  affection  I  know  of  nothing  so  effective. 
The  intolerable  itching  of  chilblains  is  often  very  difficult  to  relieve  : 
hot  water  often  affords  temporary  relief,  and  I  have  heard  patients  say 
that  an  infusion  of  celery,  used  as  hot  as  can  be  borne,  affords  far  more 


IODINE 


133 


eudnring  relief  than  simple  hot  water.  Of  other  remedies  for  chil- 
blains, the  compound  tincture  of  benzoin,  iodine  dissolved  in  spirit 
and  then  mixed  with  ammonia  (colourless  tincture  of  iodine),  are  both 
useful. 

Iodine  ointment  is  often  useful  in  removing  some  of  the  non-inflam- 
matory pains  of  the  chest,  but  in  the  treatment  of  these,  since  they 
are  not  always  of  the  same  nature,  discrimination  must  be  exercised. 
When,  for  instance,  the  pain  is  situated  in  the  muscles,  and  these  are 
tender  on  pressure,  while  the  skin  may  be  pinched  without  pain, 
iodine  ointment  is  indicated  ;  but  when  the  tenderness  is  situated  in 
the  skin,  a  belladonna  jDreparation  is  to  be  preferred.  Dr.  Hare,  I 
believe,  first  pointed  out  this  distinction,  and  it  is  one  which  holds 
true,  thoiigh  not  without  exceptions. 

The  ointment,  tincture  and  liniment  of  iodine  are  used  for  the  same 
purposes,  but  it  must  be  I'ecollected  that  the  ointment  and  tincture 
are  much  milder  preparations,  and  that  even  after  several  applications 
they  produce  but  a  small  amount  of  desquamation.  When  a  strong 
irritant  "action  is  needed,  the  liniment  should  be  employed  ;  a  medium 
effect  can  be  produced  by  suitably  diluting  the  liniment  with  spirit, 
thus  we  obtain  a  very  convenient  strength  by  mixing  together  equal 
parts  of  the  liniment  and  tincture.  For  delicate  skins  and  in  the  case 
of  children  the  liniment  undiluted  is  not  safe  as  a  first  application. 

The  tincture  or  the  ointment  is  often  applied  over  indurated 
swollen  glands,  or  parts  thickened  by  chronic  inflammation,  with  the 
object  of  promoting  absorption  of  the  diseased  products ;  but  when 
the  parts  are  subacutely  inflamed,  care  must  be  taken,  lest  the 
applications  increase  the  inflammation  and  cause  suppuration. 

Iodine  is  a  powerful  parasiticide,  and  it  is  used  for  this  purpose  in 
skin  diseases.  A  mixture  of  two  drachms  of  iodine  with  an  ounce  of 
light  oil  of  wood  tar  has  been  recommended  b}^  Mr.  Coster  as  an 
efficient  application  in  tinea  tonsurans.  It  usually  produces  no  pain, 
and  without  doubt  prevents  the  extension  of  this  troublesome  disease ; 
it  is  commonly  known  as  Coster's  paste  or  paint. 

In  many  cases  of  tinea,  even  where  the  disease  involves  a  large  part 
or  the  whole  of  the  head,  this  application  may  be  painted  over  the 
entire  scalp ;  occasionally,  however,  the  skin  is  so  delicate  that  this 
extensive  application  cannot  be  borne,  and  it  should  then  be  applied 
to  a  smaller  surface,  and  a  fresh  part  painted  daily.  In  exceptional 
cases  it  gives  so  much  pain  that  it  cannot  be  tolerated.  Coster's 
paint,  as  might  be  expected,  is  far  more  effectual  in  the  circumscribed 
than  in  the  diffuse  form. 

The  liniment,  ointment,  or  tincture  will  remove  tinea  circinata. 
One  application  of  the  liniment  is  enough,  but  the  ointment  or  tincture 
must  be  applied  once  or  twice  daily. 

Painting  the  affected  and  circumjacent  skin  with  a  solution  of 
iodine  is  strongly  recommended  to  prevent  the  spread  of  erysipelas. 
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Mr.  Jordan  speaks  liighl}'-  of  the  application  of  the  liniment  in  the 
neighbourhood  of  and  around  a  local  inflammation ;  thus  applied,  so 
as  to  produce  vesication  around  a  bubo,  an  abscess,  or  a  carbuncle,  it 
considerably  reduces  the  inflammation. 

In  hydrocele,  iodine  in  solution  (generally  the  tincture)  is  perhaps 
the  best  fluid  to  inject  into  the  serous  cavity  surrounding  the  testicle. 
The  serous  fluid  must  first  be  drawn  off,  then  the  iodine  is  injected 
into  the  serous  cavity,  adhesive  inflammation  is  excited,  and  the 
contiguous  surfaces  of  the  sac  unite,  and  the  further  effusion  of  serum 
is  rendered  impossible. 

Iodine  solution  has  been  injected  into  joints  affected  with  white 
swelling,  and  into  ovarian  tumours  after  tapping,  also  into  large 
abscesses,  after  their  evacuation,  and  into  the  pleural  cavity  in 
empysema. 

In  the  latter  case,  empysema,  injections  may  as  a  rule  be  dispensed 
with  altogether,  if  there  is  free  drainage,  but  occasionally  injections, 
and  among  these  iodine  solution,  may  be  called  for.^  White  swelling 
(tuberculous  disease  of  the  joint)  must  be  very  carefully  dealt  with, 
and  the  question  of  operation  of  some  sort  considered.  The  injection 
of  iodine  is  rarely  performed  now.  Ovarian  tumoiu-s  also,  since  the 
later  developments  of  ovariotomy,  are  rarely  dealt  with  now  by  tap- 
pings and  injections. 

Iodine  solutions,  injected  into  the  cavities  of  large  abscesses,  their 
contents  having  been  discharged,  often  prove  very  serviceable.  The 
tincture  freely  diluted  may  be  used,  e.g.  tincture  of  iodine,  2-3 
drachms,  water,  one  pint.  With  such  solution  the  cavities  may  be 
well  flushed,  if  drainage  alone  prove  unsatisfactory.  Other  anti- 
septics, for  instance  a  solution  of  Condy's  Fluid,  would  serve  the  same 
purpose.    Iliac  and  lumbar  abscess  may  be  treated  in  this  way. 

Lister's  method  of  ti'eating  abscesses  and  empysemas  has,  however, 
in  most  cases,  rendered  the  use  of  chlorine  and  iodine  applications 
unnecessary. 

The  hypodermic  injection  of  tincttire  of  iodine,  in  five  to  fifteen  or 
more  minims  iip  to  thirty  or  sixty,  is  now  much  used  for  the  cure  of 
bronchocele ;  it  appears  to  be  of  little  value  in  the  colloid  and  fibroid 
(hard)  varieties.  Special  precautions  must  be  taken  to  avoid  the 
injection  into  veins,  either  of  the  liquid  or  of  air.  (Consult  special 
treatises.)  Iodine  injections  are  useful  also  in  hypertrophied  tonsils 
and  glandular  tumours. '  The  tincture  must  be  injected  into  the  glan- 
dular substance,  and  not  into  the  connective  tissue,  or  ulceration  will 
ensue.    The  injections  should  be  I'epeated  once  or  twice  a  week. 

The  tincture  of  iodine  may  be  used  as  an  inhalation,  with  signal 
benefit,  in  the  four  following  instances  : — 

•  If  it  be  thought  advisable  to  inject  an  empysema,  the  antiseptic  solution, 
Avhatever  its  nature,  shoulil  be  very  weak,  but  we  repeat  that  in  general 
injections  are  best  avoided. 
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1.  Ill  the  cln'onio  forms  of  phthisis,  when  the  expectoration  is  abun- 
dant, and  the  cough  troublesome  ;  in  these  cases  an  inhalation  vised 
night  and  morning  will  often  lessen  the  expectoration,  and  allay  the 
coiigh. 

2.  In  cases  of  hoarseness,  with  hoarse,  hollow  cough,  and  some 
wheezing  at  the  chest,  occurring  in  children,  six  to  ten  years  of  age, 
who  after  measles,  or  independently  of  it,  have  been  exposed  to  cold. 
This  affection,  involving  the  larynx,  trachea,  and  larger  bronchial 
tubes,  often  proves  very  obstinate,  is  apt  to  return,  and  to  persist  a 
considerable  time. 

3.  In  some  epidemics  of  diphtheria.  The  inhalation  recommended 
by  Dr.  Waring-Curran  for  these  cases  consists  of  4  grains  of  iodine, 
4  grains  of  iodide  of  potassium,  4  drachms  of  alcohol,  and  4  ounces  of 
water  ;  of  this  a  teaspoonful  should  be  added  to  a  pint  of  water,  kept 
hot  by  a  spirit  lamp  whilst  the  steam  is  inhaled.  As  the  patient  be- 
comes accustomed  to  the  iodine,  the  quantity  of  the  solution  may  be 
increased  till  half  an  ounce  of  it  is  used  at  each  inhalation.  It  should 
be  repeated  many  times  a  day,  and  each  inhalation  continued  for  eight 
to  twelve  minutes. 

4.  In  itching  of  the  nose  or  of  the  inner  canthus  of  one  or  both 
eyes,  sneezing,  running  at  the  nose  of  a  watery  flirid,  weeping  of  the 
eyes,  and  severe  frontal  headache.  Patients  of  various  ages  are 
greatly  troubled,  often  for  many  years,  with  daily  attacks  of  these 
symptoms,  lasting,  it  may  be,  several  hours.  Iodine  inhalation  often 
removes  this  affection  at  once,  and  even  when  it  succeeds  only  partially 
it  almost  always  lessens  the  headache  and  discharge  from  the  nose. 
Its  effect  is  most  marked  upon  the  itching.    {See  Arsenic.) 

I  generally  adopt  the  following  simple,  handy,  cleanly,  and  effectual 
plan  of  inhalation : — Heat  well  a  jug,  capable  of  holding  about  two 
pints,  by  rinsing  with  boiling  water,  then  partially  fill  with  boiling 
water,  into  which  pour  twenty  to  thirty  drops  of  the  tinctiire  of 
iodine  ;  direct  the  patient  then  to  put  the  face  over  the  mouth  of  the 
jug,  and  to  breathe  the  iodized  steam,  covering  both  the  jug  and 
the  head  with  a  towel  to  prevent  the  escape  of  the  steam.  This 
inhalation  should  be  used  night  and  morning,  for  five  minutes,  or  a 
little  longer.  Occasionally  an  excess  of  iodine  will  temporarily  pro- 
duce a  sensation  of  soreness  in  the  chest  and  throat,  some  redness  of 
the  conjunctiva  running  from  the  nose,  and  pain  in  the  head. 

In  chronic  ozoena  it  is  useful  to  flush  the  nose  with  a  solution  of 
common  salt,  of  strength  one  saltspoonful  of  salt  to  a  tumblerful  of 
water,  to  which  a  few  drops  of  tincture  of  iodine  have  been  added. 

The  tincture  is  useful  to  remove  tartar  from  the  teeth,  and  to 
stimulate  the  gums  when  they  begin  to  recede,  leaving  the  teeth 
exposed,  and  more  liable  to  decay.  It  should  be  painted  over  the 
gums  close  to  the  teeth. 

An  iodine  gargle,  made  with  two  up  to  four  drachms  of  the  tinctux'e 
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to  eight  ounces  of  water,  has  been  recommended  to  aUay  mercurial 
salivation;  the  tincture  of  iodine  is  lUcewi.se  applied  to  sores  of  the 
throat,  syphilitic  and  simple. 

Iodine,  in  undue  quantity,  irritates  and  excites  inflammation  in  the 
delicate  structures  of  the  stomach,  inducing  pain  at  the  epigastrium, 
vomiting,  diarrhoea,  sometimes  much  collapse,  and  even  death.  On 
account  of  this  irritant  action  it  is  generally  given,  even  in  thera- 
peutic doses,  soon  after  a  meal,  when  the  mucous  membrane  is  pro- 
tected by  the  food.  Iodine  is  much  less  irritating  given  after  a  meal, 
much  of  it,  doubtless,  suffering  conversion  into  the  comparatively  inert 
iodide  of  starch ;  it  is,  however,  doubtful  whether  in  some  cases  it 
is  not  more  efficient  given  before  a  meal,  provided  the  stomach  can 
tolerate  this  method. 

When  iodine  reaches  the  stomach  or  intestines,  and  certainly  when 
it  enters  the  blood,  theory  would  suggest  that  this  drug  becomes 
converted  either  into  an  iodide  of  potassium,  or,  more  probably,  of 
sodium,  and  that  thenceforth,  in  its  passage  through  the  body,  it  will 
behave  as  an  iodide.  Practically,  there  is  much  to  confirm  this  view, 
since  the  action  of  iodine  on  the  distant  organs  of  the  body  is  very 
generally  admitted  to  be  identical  with  that  of  the  iodides ;  yet  some 
practical  authorities  state,  that  in  chronic  rheumatic  arthritis  the 
tincture  of  iodine  is  serviceable  when  the  iodide  of  potassium  fails, 
although  it  is  difficult  to  understand  how  this  should  be.  Some  of  the 
iodine  administered  becomes  converted  into  an  albuminate. 

The  question  of  the  mode  of  action  of  iodine  and  iodides  is  of  con- 
siderable interest.  When  free  iodine  comes  in  contact  with  moisture, 
a  compound  of  iodine  corresponding  with  hypochlorous  acid  is  formed 
as  well  as  an  iodide.  Very  probably  the  former  is  the  more  active 
physiologically,  and  among  other  properties  which  it  possesses  is  that 
of  oxidizing.  If  this  be  so,  then  free  iodine,  should  differ  from  iodides 
in  its  action  upon  the  tissues.  But  it  is  held  by  some  authorities  that 
when  iodides  are  administered  they  suffer,  in  part,  decomposition 
within  the  tissues  with  liberation  of  free  iodine,  which  would  then,  of 
course,  react  as  above.  According  to  this  latter  view,  iodides  will  act 
in  part  by  conversion  into  free  iodine.  Whichever  view,  however,  is 
held,  the  similarity  of  action  of  iodine,  free  and  combined,  must  be 
apparent. 

Dr.  Anderson  recommends  iodine  in  malarial  fever.  He  has  treated 
"  upwards  of  300  cases  with  almost  invariable  success."  He  gives 
from  twelve  to  fifteen  minims  of  the  tincture.  It  is  said  to  be  not  onl}' 
a  cheap  but  an  efficient  substitute  for  quinine,  and  to  cure  some  cases 
of  ague  where  quinine  has  failed. 

For  internal  use  the  tincture  or  liquor  iodi  may  be  used ;  the  dose  of 
the  former  is  5-20  minims,  the  dose  of  the  liquor  will  be  about  half 
this.  Trousseau's  method  of  administering  the  tincture  was  in  solution 
in  sugared  water,  or  in  sherry  wine  according  to  M.  Lasegue's  recom- 
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mendation,  the  dose  to  begin  at  10  drops  of  the  tincture  twice  daily, 
at  meal  times.  Lasegue  and  after  him  Trousseau  spoke  highly  of  this 
treatment  for  rheumatoid  arthritis.  A  very  palatable  and  active 
iodine  wine  has  recently  been  introduced  by  Dr.  Nourry  and  is  known 
by  his  name. 


A  FEW  INTRODUCTORY  REMARKS  ON  THE  RELATIVE 
EFFECTS  OF  POTASSIUM  AND  SODIUM  SALTS 

In  prescribing  a  medicine  it  is  important  to  recollect  that  one  element 
on  combining  with  another  element  does  not  necessarily  lose  its 
characteristic  action,  and  that  we  may  hence  be  able  to  trace  its 
action  through  a  series  of  salts  of  which  it  is  a  component.  Thus  we 
explain  the  fact  that  in  the  laboratory  all  potassium  salts  appear 
to  be  equally  or  nearly  equally  poisonous  to  the  animal  body.  Of 
course  if  the  salt  has  an  acid  or  alkaline  reaction  it  will  also  act  in 
virtue  of  its  acidity  or  alkalinity ;  but  from  numerous  experiments 
all  neutral  salts  of  potash  would  appear  to  be  very  close  in  their 
poisonous  action. 

In  like  manner  a  series  of  salts  having  the  same  acid  radicle  may 
show  a  similarity  of  action  which  we  attribute  to  the  acid  grouping 
or  element  which  they  have  in  common.  Hence  we  often  prescribe 
remedies  for  the  acid  radicle  in  one  case,  and  for  the  basic  radicle  in 
another.  This  is  the  case  with  iodides  and  bromides  on  the  one  hand, 
with  mercury  and  iron  salts  on  the  other.  Iodides  act  certainly  in 
most  diseases  in  virtue  of  the  iodine  simply,  bromides  in  virtue  of  the 
bromine.  Hitherto  the  practice  has  x^revailed  of  prescribing  potassium 
compounds  of  iodine  and  bromine  in  preference  to  the  corresponding 
sodium  and  ammonium  salts,  but  this  practice  ought  certainly  to  be 
revised,  for  potassium  salts  are  far  more  poisonous  than  the  corre- 
sponding sodium  salts,  without  in  many  cases  being  more  therajoeuti- 
cally  active.  It  is  obvious  that  in  those  cases  where  the  action  sought 
belongs  to  the  acid  half  only,  we  ought  to  avoid  the  unnecessary  de- 
pression arising  from  the  use  of  potassium  salts,  replacing  them  by 
the  corresponding  sodium  or  ammonium  salts. 

We  may  now  draw  attention  to  the  differences  between  sodium 
and  potassium  salts ;  diflferences  for  the  most  part  in  degree,  but  in 
some  particulars  in  kind  likewise. 

Potassium  salts  are  highly  poisonous  to  all  the  animal  tissues, 
suspending  the  functional  activity  of  the  nervous  and  muscular 
structures,  and  probably  of  all  the  tissues  of  the  body.  On  the  other 
hand,  the  corresponding  sodium  salts  are  almost  indifferent  to  the 
tissues,  even  when  administered  in  much  lai'ger  dose  than  Ihe 
potassium  salts. 

This  difference  between  potassixxm  and  sodium  compounds  is  well 
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exemplified  in  experimentB  on  the  ventricle  of  the  W's  heart 
Small  closer  of  potassium  salts  affect  its  spontaneous  contractions' 
at  first  greatly  reducing  their  frequency,  and  then  arresting  them  at 
a  time  when  considerable  contractility  still  persists;  this  last  may 
be  made  evident  by  stimulating  the  ventricle  by  an  induction  shock 
A  slightly  increased  dose  of  the  potassium  salt  soon  suspends  con- 
tractdity  as  well,  i.e.  the  ventricle  no  longer  responds  to  excitation. 
Sodium  salts,  on  the  other  hand,  affect  spontaneous  action  very  little  • 
indeed,  as  long  as  contractility  lasts  spontaneous  action  continues.  To 
suspend  muscular  contractility,  sodium  salts  must  be  given  in  dose 
fourteen  to  fifteen  times  larger  than  the  requisite  dose  of  potassium 
salts. 

Again,  potassium  salts  increase  considerably  the  latent  period  of 
muscular  contraction,  whilst  sodium  salts  produce  very  little  effect 
of  the  kind. 

Potassium  salts  augment  greatly  the  duration  of  the  period  of 
diminished  excitability,  but  sodium  salts  only  very  slightly. 

When  the  ventricle  is  strongly  faradized  it  is  thrown  into  a  tetanic 
state.  Potassium  salts  in  small  dose  prevent  this  tetanus,  whilst 
sodium  salts,  even  in  much  larger  dose,  lessen  it  but  slightly. 

Faradization  arrests  the  spontaneous  contractions  in  a  ventricle 
poisoned  by  a  small  quantity  of  a  potassium  salt,  a  quantity,  i.e., 
sufficient  to  lessen  both  the  force  and  frequency  of  the  contractions, 
bat  insufficient  to  wholly  suspend  them ;  on  the  contrary,  faradiza- 
tion, applied  to  a  ventricle,  even  when  arrested  by  sodium  salt, 
induces  a  return  of  the  contractions,  one  contraction  being  piled  on 
the  top  of  the  other :  in  this  way  a  considerable  total  contraction  of 
the  ventricle  may  be  produced,  and  sustained,  as  in  tetanus. 

Thus  we  see  that  potassium,  even  when  combined  and  forming 
neutral  salts,  still  acts  as  a  powerful  poison,  whilst  sodium  is  so  weak 
in  its  action  that  it  can  hardly  be  called  a  poison.  From  these  facts 
it  is  obvious  that  when  we  seek  to  profit  by  the  action  of  the  acid 
element  iodine  or  bromine,  and  seek  this  action  only,  we  should  give 
the  preparation  of  sodium  jDreference  over  that  of  potassium.  Thus 
far  I  have  based  the  argument  on  physiological  experiment  upon 
animals,  but  clinical  experience  has  long  taught  the  same  lesson,  viz., 
that  potassium  salts  are  throughout  far  more  powerfully  depressing, 
whilst  therapeutically  they  may  not  be  any  moi-e  active,  than  sodium 
salts. ^ 

The  poisonous  action  of  potassium,  sodium,  ammonium,  and  some 
other  salts,  depends  mainly  on  the  percentage  strength,  and  not  on 
the  total  amount  conveyed  to  the  heart.    Thus  in  experiments  on  the 

1  Considerations  of  a  similar  kind  have  of  late  led  to  the  introduction  of 
the  hydrogen  salts,  hydriodic  and  hydrobromic  acids,  to  replace  the  salts  of 
potassium,  sodium,  ammonium,  etc.  The  question  is  complicated  hy  the 
acidity  of  the  former,  and  their  relative  value  is  not  yet  determined. 
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detached  frog's  heart,  when  suflicient  of  the  salt  has  been  added  to 
the  circulating  blood  to  cause  arrest  of  contractility,  this  can  be 
restored  by  diluting  the  blood  with  an  equal  quantity  of  saline 
solution.  In  other  words,  a  given  dose,  which  passed  through  the 
heart,  will  arrest  its  contractions  the  2)ercentage  strength  being  Ugh, 
will  not  arrest  the  heart,  even  though  every  grain  of  the  dose  pass 
through  it,  if  the  percentage  strength  be  loio. 

These  facts  elucidate  the  meaning  of  the  experiment  of  injecting  a 
larfe  dose  into  the  jugular  vein,  whereby  the  salt  reaches  the  heart  in 
concentrated  strength ;  such  may  arrest  its  action,  whilst  the  same 
dose  injected  at  a  distance  from  the  heart,  so  that  it  becomes  freely 
diluted  with  blood  before  reaching  that  organ,  may  have  little  or 
no  effect. 

In  poisoning  by  such  salts  it  is  evident,  then,  that  the  treatment 
should  consist  of  free  drinking  in  order  to  dilute  the  blood,  and  that 
we  should,  at  the  same  time,  endeavour  to  promote  elimination  by  the 
kidneys  and  skin.    Bleeding,  too,  should  be  of  some  service. 

The  foregoing  remarks  indicate  the  great  difference  in  degree,  and 
to  some  extent  in  kind,  which  exists  between  the  salts  of  potassium 
and  sodium  in  their  action  upon  the  body— and  they  suggest  that 
Avherever  the  choice  lies  between  a  salt  of  potassium  and  of  sodium 
we  should  choose  the  latter  in  every  case  in  which  the  salt  is  given 
for  the  value  alone  which  its  acid  element  conveys. 

The  remarks  upon  the  poisonous  action  according  to  percentage 
strength  apply  probably  to  a  very  large  number  of  the  salines,  so 
called. 


IODIDE  OF  POTASSIUM,  IODIDE  OF  SODIUM,  AND 
IODIDE  OF  AMMONIUM 

Iodide  of  potassium  being  an  extremely  soluble  salt,  endowed  with  a 
very  high  diffusion  power,  it  finds  ready  entrance  into  the  blood,  and 
a  speedy  exit  from  it  with  the  secretions  of  the  body. 

As  an  external  application  it  formerly  enjoyed  more  favotu'  than  is 
accorded  to  it  now.  As  an  ointment  to  the  skin  over  enlarged  glands, 
or  parts  thickened  by  inflammatory  products,  in  conjunction  with 
the  internal  use  of  iodide  of  potassium,  it  hastens  resolution,  and  is 
especially  useful  when  the  internal  administration  of  the  salt  dis- 
agrees, causing  nausea,  diarrhoea,  or  great  prostration.  The  oint- 
ment has  been  used  for  the  itch.  It  is  often  used  in  the  treatment  of 
bronchocele. 

According  to  most  authorities,  the  iodide,  probably  after  its  absorp- 
tion into  the  blood,  prodixces  decided  changes  in  the  mucous  membrane 
of  the  mouth,  causing  redness  and  injection  of  the  lining  of  tlie  cheek, 
the  throat,  soft  palate,  and  tongue,  with  an  increased  gi'owth  and  sepa- 
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ration  of  tlie  epithelium  covering  these  parts,  and  an  augmented  flow 
oi  saliva.  These  phenomena,  however,  are  certainly  often  absent  after 
large  doses  of  the  medicine,  and  even  in  the  presence  of  severe  iodism  i 

A  large  dose  irritates  the  stomach  and  disorders  digestion  Some 
are  far  more  prone  than  others  to  be  thus  affected,  so  prone,  that  even 
minute  medicinal  doses  may  act  thus. 

Like  the  chloride  of  sodium  and  chloride  of  ammonium,  this  salt 
increases  the  production  of  mucus  by  the  stomach  and  intestines,  as 
well  as  by  the  mucous  membranes  of  other  parts  of  the  body ;  but  in 
this  respect  it  comes  after  chloride  of  ammonium. 

Its  great  diffusion-power  enables  it  to  pass  with  rapidity  from  the 
stomach  into  the  blood,  and  it  very  speedily  appears  in  the  urine,  .so 
that  only  a  small  proportion  of  that  which  is  swallowed  passes' on 
into  the  intestines.  It  purges  only  when  taken  in  very  large  doses, 
and  it  is  never  employed  for  this  purpose.  ' 

Iodide  of  potassium  acts  sometimes  as  a  diuretic. 

Some  maintain  that  when  iodide  of  potassium  comes  in  contact 
with  chloride  of  sodium,  either  in  the  stomach  or  blood,  it  changes  its 
base,  becoming  iodide  of  sodium;  but  at  present  we  know  but  little 
as  to  this,  or  what  physical  or  chemical  changes  it  produces  in  the 
blood  and  organs  to  which  it  is  carried. 

If  its  administration  is  continued  for  too  long  a  period,  or  if  the 
patient  manifests  great  susceptibility  to  its  action,  we  may  produce  a 
condition  termed  iodism. 

Many  persons  can  take  this  drug  in  very  large  quantities,  and  for  . 
an  almost  indefinite  time,  without  the  induction  of  iodism,  while,  in 
the  case  of  others,  very  small  doses,  even  a  grain  or  part  of  a  grain, 
are  sufficient  to  produce  it.  Not  infrequently,  when  the  small  dose 
has  caused  iodism,  the  symptoms  cease  on  increasing  the  dose :  this 
phenomenon  was  pointed  out  by  Brunton. 

In  iodism  the  tissues  most  frequently  and  most  severely  influenced 
are  the  mucous  covering  of  the  eyes  and  lining  of  the  nose,  the 
frontal  sinuses,  and  mouth,  and  the  skin  of  the  face.  Some  slight 
running  at  the  nose  is  first  noticed,  along  with  occasional  sneezing, 
and  a  little  frontal  headache  ;  these  symptoms  grow  in  intensity,  and 
then  the  conjunctiva  becomes  injected,  and  there  is  abundant  flow  of 
tears.  The  loose  tissues  about  the  orbit  become  swollen,  reddened,  and 
cedematous,  and  occasionally  a  peculiar  rash  appears  on  the  skin  of 
the  face,  it  is  at  first  noticed  around  the  eyes,  after  which  it  attacks 

1  A  patient  having  told  me  that  he  had  tried  Spiroue  for  asthma,  but  could 
not  continue  it,  as  it  produced  in  his  tlu-oat  a  disagreeable  sensation,  just  like 
that  induced  by  potassium  iodide,  and  that  he  was  convinced  it  contained  an 
iodide,  I  tested  it  with  Mr.  Martindalo  in  his  laboratory,  and  we  found 
abundance  of  iodine.  Dr.  Paul  gave  us  the  following  i-esults  of  his  analj'sis  : 
Glycerine,  about  24  per  cent. ;  potassium  iodide,  about  2  per  cent. ;  acetone, 
nearly  half  its  volume. 
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the  uose  aud  the  neighbouring  parts,  and  then  the  chin.  The  parts  in 
the  order  here  stated  are  most  severely  affected.  The  nose  is  some- 
times reddened,  especially  at  the,tip,  and  is  rather  swollen.  The  rash 
does  not  always  present  the  same  appearance.  It  is  often  very  much 
like  acne,  hard,  shotty,  and  indurated,  but  the  papules  may  be  broad 
and  large,  and  covered  with  what  looks  like  a  half-developed  vesicle 
or  pustule.  In  some  persons  iodides  produce  a  petechial  rash,  affect- 
ing, almost  always,  the  leg  exclusively,  rarely  extending  above  the 
knee,  and  more  rarely  still  to  the  trunk  or  upper  extremities.  It 
may,  at  first,  take  several  days  to  produce  this  rash,  but  when  the 
spots  have  disappeared  a  single  dose  of  five  grains  may,  in  three  hours, 
suffice  to  reproduce  it.  Sometimes  on  persisting  with  the  medicine 
no  fresh  rash  appears,  and  the  old  spots  die  away,  while  in  other 
cases  the  rash  endures  as  long  as  the  medicine  is  continued.  This 
rash  may  be  the  only  apparent  effect  of  the  iodide,  but  it  is  generally 
accompanied  in  variable  degree  by  few  or  many  of  the  symptoms  of 
iodism.  The  salts  of  iodine  differ  with  respect  to  the  production  of 
this  rash  ;  thus  in  many  cases  the  ammonium  salt  is  the  most  apt  to 
induce  it,  the  sodium  salt  the  least  liable.  Some  persons  are  equally 
affected  by  each  of  the  three  iodide  preparations.  In  one  case,  while 
the  ammonium  and  potassium  salts  produced  numerous  petechiEe,  the 
sodium  salt  failed  to  do  so,  but  excited  on  the  arms  some  erythema 
marginatum.  The  petechial  rash  is  often  preceded  by  a  sensation  of 
heat,  accompanied  by  some  tenderness.  These  facts  seem  to  disprove 
the  assertion  that  either  in  the  intestines  or  in  the  blood  all  iodides 
ultimately  become  iodide  of  sodium.  The  following  case  is  of  interest. 
A  patient,  some  years  after  suffering  from  white  leg,  took  iodide  of 
potassium  on  three  separate  occasions  ;  each  time  an  abundant  crop  of 
petechia  appeared  below  the  knee  of  the  damaged  leg,  whilst  none 
appeared  on  the  other  leg. 

The  changes  in  the  mouth  have  already  been  mentioned.  In  some 
cases  of  iodism  the  stomach  is  deranged  along  with  the  other  parts 
already  mentioned,  viz.,  skin  and  respiratory  passages,  although  in 
the  author's  experience  the  stomach  often  escapes  when  the  face  is 
affected  ;  on  the  other  hand,  the  stomach  sometimes  suffers  when  the 
nose  and  eyes  are  unaffected.  When  the  stomach  is  singled  out  by 
the  iodide,  there  is  nausea,  and  a  sensation  of  sinking  at  the  epigas- 
trium, with  loss  of  appetite  :  sometimes  the  intestines  also  suffer,  and 
there  is  watery  diarrhoea.  A  grain  or  even  less  may  thus  affect  the 
stomach. 

If  the  drug  is  discontinued,  on  the  occurrence  of  iodism,  the 
symptoms  just  described  disappear  speedily,  and  the  rash  on  the  face, 
the  running  at  the  eyes,  etc.,  will  greatly  decline  in  the  course  of 
twenty-four  to  forty-eight  hours.  We  may  repeat  that  augmentation 
of  the  dose  may  be  followed  by  a  similar  decline  in  the  symptoms. 

Iodide  of  potassium  sometimes  produces  distressing  depression  of 
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iniud  and  body,  rendering  the  patient  irritable,  listless,  wretched,  and 
unable  to  take  even  moderate  exercise  without  fatigue  ;  there  may  be 
perhaps  a  tendency  to  fainting.  The  appetite  is  generally  very  bad. 
These  symptoms  may  arise  from  a  very  small  dose,  and  may  occur 
without  coryza  or  irritation  of  the  stomach— a  fact  important  to  bear 
m  mmd,  for,  otherwise,  the  cause  of  the  depression  being  overlooked 
the  medicine  may  be  persisted  in.  On  discontinuing  the  drug,  these 
distressing  symptoms  disappear  in  one  or  two  days.  It  now  and  then 
happens  that  the  symptoms  just  described  cease  in  a  few  days,  even 
though  the  patient  goes  on  taking  the  medicine. 

When  the  potassium  salt  is  not  tolerated,  the  ammonium  or  sodium 
salt  can  sometimes  be  borne.  Thus,  in  one  case,  iodide  of  potassium  in 
ten-grain  dose,  thrice  daily,  produced  so  much  headache,  sneezing,  and 
running  at  the  nose,  that  it  could  not  be  continued,  whilst  the  same 
dose  of  iodide  of  sodium  was  easily  borne,  causing  no  headache,  and 
only  a  little  running  at  the  nose. 

A  full  dose  of  carbonate  of  ammonia  or  spirits  of  ammonia  given 
with  the  iodide  of  potassium  will,  it  is  said,  obviate  these  symptoms 
of  lodism  ;  but,  though  I  have  many  times  put  this  recommendation 
to  the  test,  I  have  seen  no  decided  results,  although,  perhaps,  the 
ammonia  did  occasionally  control,  somewhat,  the  iodism. 

Arsenic  will  lessen  or  prevent  the  eruptions  produced  by  iodides. 
Dr.  Sidney  Phillips,  of  St.  Mary's  Hospital,  reports  the  case  of  a 
patient  who  took  fifteen  grains  of  potassium  iodide  thrice  daily,  with 
the  production  of  marked  general  purpura;  the  addition  of  five  minims 
of  the  liquor  arsenicalis  to  each  dose  quite  removed  the  petechial  rash, 
which,  however,  returned  on  discontinuing  the  arsenic,  and  again  dis- 
appeared on  resuming  it.  He  tested  the  effect  of  arsenic  four  times  on 
this  patient,  each  time  removing  the  petechiee. 

Ten  grains  of  iodide  of  potassium  taken  at  bedtime  will  often  cut 
short  an  acute  cold  in  the  head,  especially  at  the  onset.  It  is  much 
less  efficacious  if  the  cold  attacks  the  lungs  also,  and  in  influenza  it 
appears  to  be  useless.  In  ten-grain  dose  several  times  a  day  it  is 
said  to  cure  that  troublesome  and  obstinate  affection,  violent,  par- 
oxysmal sneezing.  (See  Arsenic.)  It  is  likewise  useful  in  chronic  colds 
in  the  head  in  two  or  three-grain  dose  thrice  daily.  Iodide  of  potas- 
sium is  very  useful  in  chronic  bronchitis,  and  may  be  given  profitably 
with  chloride  of  ammonium ;  both  drugs  first  increase  the  amount  of 
expectoration,  at  the  same  time  making  it  less  viscid.  Five  grains  of 
potassium  iodide,  half  a  grain  of  tartar  emetic,  an  ounce  of  syrup  of 
orange  peel,  and  three  ounces  of  water  make  an  excellent  mixture, 
taken  in  teaspoonful  dose,  hourly,  in  acute  febrile  catarrh  of  the 
respiratory  tract.  It  is  especially  serviceable  in  the  case  of  children  ; 
tartar  emetic,  acting  very  like  aconite,  induces  a  copious  persjjiration. 
During  this  treatment  the  patient  should  of  course  keep  the  house, 
and  preferably  the  room. 
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The  iodide  is  employed  in  a  great  variety  of  diseases.  It  is  largely 
employed  in  syphilis,  but  is  not  eciually  efficacious  in  all  its  forms, 
being  more  useful  in  secondary  and  tertiary  syphilis,  especially  in  the 
latter,  where  mercury  may  do  harm.  The  iodide  should  be  preferred 
to  mercury  if  the  health  is  broken,  if  mercury  has  been  taken  with- 
out good  results,  and  if  the  bones  are  diseased.  It  is  conspicuously 
beneficial  when  the  disease  has  fixed  on  the  periosteiim  of  the  bones 
or  fibrous  structures  of  the  softer  organs  and  has  given  rise  to  nodes. 
Its  action  on  this  form  of  the  disease  is  almost  magical ;  it  soon  sub- 
dues the  pain,  and  then  the  nodes,  if  not  of  long  standing,  quickly 
disappear.  In  the  treatment  of  syphilitic  skin  eruptions,  tubercular 
in  character.  Dr.  Neligan  prefers  it  to  a  salt  of  mercury.  The  iodide 
of  potassium  is  of  very  great  service  in  syphilis  of  deep-seated  and 
important  organs.  It  has  been  commended  in  syphilitic  iritis,  but 
in  this  affection  most  authorities  prefer  mercury.  The  secondary 
syphilis  of  children  is  best  treated  with  mercury ;  yet  the  following 
somewhat  rare  form  of  syphilis  yields  best  to  iodine  :  children  a  few 
months  or  years  old  show  a  thickening  of  the  periosteum,  which 
usually  attacks  the  heads  of  several  of  the  long  bones,  sometimes 
also  the  shafts.  The  thickening  is  first  felt  around  the  bones,  but  as 
the  disease  advances  the  neighboviring  soft  tissues  become  infiltrated 
with  a  firm  exudation,  which  may  increase  to  such  a  degree  that  the 
implicated  part  of  the  limb  becomes  much  swollen,  the  skin  very  tense, 
shining,  and  a  little  reddened.  The  affected  parts  are  very  painful. 
When  the  disease  is  seated  at  the  head  of  the  bones,  the  movement  of 
the  joint  is  not  impaired.  If  long  uncured,  this  condition  leaves 
behind  it  permanent  thickening  and  enlargement ;  hence  we  some- 
times see  children  with  syphilitic  teeth,  and  blind  from  syphilitic 
keratitis,  showing  considerable  enlargement  of  the  heads  of  several  of 
the  long  bones. 

Certain  non-syphilitic  periosteal  thickenings  yield  likewise  to  this 
remedy ;  it  will,  however,  be  admitted  generally  that  it  is  at  times 
most  difficult  to  exclude  a  syphilitic  taint. 

Iodide  of  potassium  has  been  recommended  in  merciirial  salivation, 
but  I  agree  with  those  observers  who  maintain  that  iodide  of  potas- 
sium more  often  aggravates  mercurial  salivation  ;  the  iodide,  however, 
does  sometimes  appear  to  be  undoubtedly  beneficial. 

As  the  action  of  the  iodide  on  mercury  in  the  system  throws  much 
light  upon  this  question,  we  will  now  shortly  discuss  it.  The  mercviry 
salts,  like  those  of  most  other  metals,  form  insoluble  compounds  with 
albuminous  substances.  These  compounds  are  very  generally  soluble 
in  chlorides,  bromides  and  iodides  of  the  alkalies,  but  especially  in  the 
iodides.  Many  metals,  amongst  others  mercury  and  lead,  are  de- 
posited from  the  blood  in  an  insoluble  form,  within  the  animal  struc- 
tures, and  it  is  by  re-dissolving  them  that  iodide  of  potassium  acts, 
bringing  thus  the  one  or  the  other  again  into  the  circulation,  and  so 
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re-subjecting  it  to  the  influence  of  the  excretory  organs.  In  this  way 
iodide  of  potassium  will  promote  the  separation  of  both  mercury  and 
lead  by  the  urine,  and  thus  help  to  free  the  system  from  their  per- 
nicious effects. 

It  has  been  said  that  iodide  of  potassium  will  dissolve  the  mercury 
compounds  of  albumen  which  have  been  deposited  in  the  body,  and 
bring  them  back  into  the  circulation  ;  herein  we  have  the  explanation 
of  a  well-known  property  of  this  salt,  namely,  that  of  producing  sali- 
vation in  persons  who  had  previously  taken  a  considerable  quantity  of 
mercury  but  who  for  the  time  being  were  not  suffering  from  this 
symptom.  This  being  so,  it  will  naturally  be  anticipated  that  in  a 
patient  under  treatment  by  mercury  who  has  become  salivated,  iodide 
of  potassium  will  still  further  increase  the  ptyalism,  and  not  check  it, 
and  this  is  my  experience.  In  certain  cases  it  might  conceivably 
happen  otherwise,  for  the  iodide  has  diuretic  powers  and  it  may  there- 
fore so  stimulate  the  kidneys  as  to  facilitate  the  separation  of  this 
metal  in  the  urine.  Should  it  ultimately  be  proved  that  the  increased 
elimination  of  mercury  which  the  iodide  effects  is  due  solely  to  the 
mercury  being  brought  back  into  the  circulation,  and  so  under  the 
influence  of  the  kidneys,  and  that  the  iodide  does  not  actually  promote 
the  exit  of  the  metal  by  stimulating  any  of  the  emunctories,  then  the 
iodide  must  be  simply  harmful  in  mercurial  salivation. 

Quite  apart  from  the  presence  of  mercury,  it  is  taught  that  iodide  of 
potassium  does  itself  increase  the  salivary  secretion  to  a  variable 
amount. 

The  unequalled  efficacy  of  iodide  of  potassium  in  eliminating  lead 
from  the  system  through  the  urine  has  led  to  its  employment  in  lead- 
poisoning.  Further  on,  when  treating  of  lead,  it  will  be  shown  how, 
by  virtue  of  its  power  of  eliminating  this  metal,  iodide  of  potassium 
may  prove  useful  in  certain  forms  of  gout. 

It  is  of  signal  service  in  bronchocele,  when  the  enlargement  of  the 
thyroid  gland  is  due  to  hypertrophy,  not  to  cystic  formations,  or  to 
other  causes.  Its  internal  employment  is  often  supplemented  by 
painting  the  swelling  with  the  tincture  or  liniment  of  iodide,  or 
rubbing  in  the  ointment  of  the  iodide  of  potassium.  Iodide  of  potas- 
sium is  used  also  in  induration  or  enlargement  of  other  glands,  as  of 
the  mamma  or  testicle,  though  with  less  advantage  than  in  bron- 
chocele. 

The  iodides  quicken  the  absorption  of  inflammatory  effusions,  as,  for 
instance,  in  pleurisy  and  in  certain  cases  of  pericarditis,  where  the 
patient's  strength  is  well  preserved  and  the  constitutional  disturbance 
not  great  (Osier),  also  in  inflammatory  thickenings  of  organs. 

Iodide  of  potassium  sometimes  relieves  sciatica  and  lumbago, 
although  it  very  often  fails  to  affect  either,  especially  sciatica,  even 
when  the  pain  is  worse  at  night. 

Iodide  of  potassium  sometimes  benefits  chronic  rheumatism,  chronic 
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rheumatic  arthritis,  chronic  gout,  in  particular  the  two  former  affec- 
tions. It  should,  however,  be  always  borne  in  mind  that  the  pains  of 
secondary  syphilis,  frequently  resembling  in  all  respects  those  of  so- 
called  chronic  rheumatism,  are  liable  to  be  confounded  with,  and 
included  among,  the  manifold  affections  termed  chronic  rheumatic. 
Some  of  the  so-called  cases  of  rheumatism  relieved  by  iodide  of  potas- 
sium are  probably  cases  of  syphilis. 

The  pains  which  yield  to  iodide  of  potassium  are  mainly  those 
marked  by  nocturnal  increase  of  suffering,  a  symptom  which  may  be 
accepted  as  a  strong  indication  for  the  employment  of  this  medicine 
— an  indication  holding  true,  whether  the  pains  are  referable  to 
rheumatism  or  to  some  other  soiirce.  Syphilitic  pains,  as  is  well 
known,  are  generally  worse  at  night,  so  also  are  the  pains  of  many 
cases  of  chronic  rheumatism. 

Iodide  of  potassium  is  sometimes  singularly  useful  in  peptic  and 
bronchial  asthma.  Five  grains  or  more,  three  times  a  day,  may  be 
required.  Now  and  then  its  good  effects  are  not  manifested  for  some 
time,  though,  possibly,  in  such  a  case  larger  doses  would  bring  relief 
more  promptly.  The  late  Dr.  Hyde  Salter,  whilst  admitting  the  great 
efficacy  of  this  drug  in  some  instances,  was  inclined  to  think  that  in 
the  majority  of  cases  it  was  useless.  My  limited  experience  leads  me 
to  think  it  more  frequently  useful  than  Dr.  Salter  was  willing  to 
admit.  In  one  case  of  bronchitic  asthma  I  tried  a  2  per  cent,  solution 
of  potassium  iodide  as  a  spray,  using  about  a  drachm,  diluted  with 
water,  thrice  daily.  It  greatly  relieved  the  patient  during  her  attacks, 
and  seemed  quite  as  efficacious  as  Himrod's  powder,  whilst  its  effects 
seemed  more  permanent  than  the  powder  or  than  the  iodide  of  methyl, 
which  is  also  useful  in  paroxysms,  acting  in  part,  no  doubt,  by  virtue 
of  its  iodine  constituent. 

Iodide  of  potassium  has  sometimes  obviated  barrenness,  due  presum- 
ably to  syphilis.    Many  employ  it  to  lessen  the  secretion  of  milk. 

Iodide  of  potassium  acts  occasionally  as  a  powerful  diuretic  in 
Bright's  disease.  I  have  seen  it  remove  all  the  dropsy  in  cases  of 
thoroughly  water-logged  patients,  every  part  of  whose  bodies  were 
cedematous :  the  legs  swollen  till  they  could  not  be  bent,  the  skin  shiny 
from  distension,  and  the  abdomen  distended  with  fluid.  The  iodide 
has  increased  the  scanty  urine  in  cases  of  this  kind  from  a  few  ounces 
daily  up  to  30,  50,  60,  and  120  ounces  per  diem,  till  the  dropsy  had  dis- 
appeared, every  vestige  of  it,  within  a  fortnight.  While,  however,  this 
drug  increased  the  urinary  water  and  removed  the  dropsy,  it  produced 
very  little  effect  on  the  total  amount  of  albumen.  Of  course,  in  the  ' 
increased  quantity  of  urine,  the  relative  amount  of  albumen  was 
diminished,  but  this  meant  simply  dilution  of  the  urinary  ingredients 
including  the  albumen.  Where  the  iodide  proved  so  useful,  I  at  one 
time  thought  the  patient  must  have  suffered  from  syphilis  of  the 
kidneys,  and  that  the  drug  removing  this  disease,  the  kidneys  had 
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recovered  their  lost  power  and  eliminated  the  dropsical  fluid.  In  some 
of  my  cases,  however,  there  was  no  reason  to  conclude  that  the  patients 
were  syphilitic,  the  disease  having  followed  scarlet  fever,  or  having, 
apparently,  originated  from  cold.  Like  other  diuretics,  for  instance, 
resin  of  copaiba,  its  action  is  very  uncertain.  In  many  cases,  in  most 
indeed,  the  iodide  fails  altogether ;  this  uncertainty  can  in  part  be 
explained  as  a  question  of  dosage,  for,  whilst  a  moderate  dose  of  from 
five  to  ten  grains  may  act  powerfully  in  a  certain  number  of  cases,  in 
others  the  dose  must  be  greatly  increased.  In  one  case  I  did  not 
obtain  diuretic  action  till  I  gave  one  hundred  grains  daily,  and  even 
this  dose  had  to  be  increased  to  two  hundred  daily  in  order  to  main- 
tain the  effect  and  eliminate  all  the  dropsy.  Now,  in  most  patients, 
large  doses  will  bring  on  severe  iodism  and  depression,  before,  probably, 
the  diuretic  dose  has  been  reached.  In  my  experience,  iodide  of  potas- 
sium, like  digitalis,  ceases  to  act  as  a  diuretic  when  the  dropsy  has 
disappeared. 1  Dr.  Balfour  speaks  of  the  free  diuresis  caused  by  full 
doses  of  iodide  of  potash. 

In  aneurism  Dr.  Balfour  recommends  iodide  of  potassium  in  doses  of 
from  five  to  thirty  grains  continued  for  a  considerable  time,  even  for 
twelve  months,  conjoined  with  the  recumbent  posture  and  a  moder- 
ately restricted  diet ;  and  he  narrates  several  cases  strikingly  con- 
firmatory of  the  efficacy  of  this  mode  of  treatment.  Dr.  Chuckerbutty 
supports  his  statements,  and  I,  too,  have  seen  on  several  occasions 
large  doses  of  the  iodide  of  potassium  afford  prompt  relief  in  the 
severe  pain  of  aneurism.^  The  drug  acts  presumably  by  lessening  the 
size  of  the  tumour  and  so  its  pressui-e  on  the  nerves;  this  by  a 
depressant  action  upon  the  heart  (whence  lowering  of  blood  pressure), 
and  perhaps  also  by  some  direct  effect  upon  the  aneurysm.  In  some 
cases  it  is  certain  that  the  tumour  grows  smaller  and  less  pulsatile. 
Patients  sometimes  assert  that  a  slight  discontinuance  of  the  iodide 
of  only  36  to  48  hours  is  always  followed  by  an  increase  in  the  pain, 
which  again  ceases  on  returning  to  the  remedy.  To  afford  relief  large 
doses  are  sometimes  required,  up  to  130  grains  or  more  daily ;  in- 
deed, the  drug  cannot  be  considered  to  have  had  a  fair  trial  till  at 
least  thirty  grains  thrice  daily  have  been  administered. 

Inasmuch  as  aneui'isms  often  occur  in  syphilitic  persons,  the  drug 
may  in  some  cases  act  antisyphilitically  in  some  unexplained  way, 
but  certain  it  is  that  in  cases  quite  free  from  syphilis  it  is  also 
highly  beneficial. 

The  great  value  of  iodide  of  potassium  in  anemysm,  either  as  a 
palliative  or  curative  agent,  is  admitted  by  most  observers  now. 

Dr.  Huchard  claims  to  have  cured  twenty  cases  of  angina  pectoris 
by  the  administration  of  fifteen  to  thirty  grains  of  sodium  iodide 

1  In  respect  of  the  above  it  should  be  remembered  that  in  dropsies  a  free 
diuresis  is  sometimes  started  in  a  most  inexplicable  vray. 

2  This  is  now  very  generally  accepted. 
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dail}'.  He  considers  angina  to  be  an  affection  of  the  arteries,  in- 
flammatory in  nature,  and  he  maintains  that,  if  employed  early  enough, 
iodide  of  sodium  will  cure  this  condition  by  obviating  the  narrowing 
of  the  mouths  of  the  coronary  vessels.  Whitla,  among  others,  speaks 
very  highly  of  the  treatment  of  angina  by  the  iodides  of  potassium 
and  sodium. 

Iodine  has  been  detected  in  the  blood,  saliva,  milk,  and  urine ;  it 
has  been  found,  even,  in  the  urine  of  the  child  at  the  breast,  whose 
mother  is  taking  iodide  of  potassium.  Its  great  diffusion-power  ex- 
plains its  presence  in  all  the  fluids  bathing  the  tissues  or  moistening 
the  cavities.  It  appears  in  a  few  minutes  in  the  urine,  and  still 
more  rapidly  in  the  saliva.  The  rapidity  of  its  absorption  is  of  course 
influenced  by  the  state  of  the  stomach  and  vascular  system,  the  absorp- 
tion occurring  more  slowly  when  these  are  replete.  The  statements 
concerning  its  influence  on  the  various  constituents  of  the  urine  are  so 
discrepant,  and  the  observations  made  on  the  subject  are  so  imperfect, 
that  at  present  our  knowledge  in  this  respect  must  be  considered 
untrustworthy.  The  drug  is  rapidly  separated  from  the  body,  and, 
even  after  large  doses,  soon  ceases  to  be  discoverable  in  the  urine  ; 
indeed,  after  withholding  the  drug,  every  trace  of  it  may  vanish  in 
less  than  twenty-four  hours.  It  is  stated,  on  doubtful  grounds,  that 
it  may  be  detected  in  the  saliva  for  some  days  after  it  has  ceased  to 
appear  in  the  urine. 

Some  writers  hold  that  iodide  of  potassium  given  in  large  doses,  for 
long  periods,  may  produce  albuminuria,  and  even  Bright's  disease. 

Atkinson  finds  that  iodide  of  potassium  often  causes  oxalates  to 
appear  in  the  urine. 

It  is  said  that  in  Bright's  disease  iodides  are  not  eliminated  by 
the  kidneys ;  in  these  cases  Sir  Dyce  Duckworth's  statement  is  that 
their  appearance  in  the  urine  is  delayed  for  an  hour  or  longer. 

Five  grains  three  times  a  day  is  generally  a  sufficient  dose.  Some- 
times, as  in  rheumatoid  arthritis,  and  in  syphilis,  no  benefit  is 
obtained  until  much  larger  quantities,  ten,  fifteen,  or  even  twenty 
grains,  are  given  at  a  dose  ;  still  larger  doses  are  at  times  called  for, 
and  in  general  where  the  small  dose  fails  we  should  not  hesitate  to 
push  the  dose. 

Large  doses  arrest  the  rapid  sloughing  of  certain  syphilitic  sores 
and  promote  the  healing  process.  Tull  doses  sometimes  succeed  when 
smaller  ones  fail. 

For  the  removal  of  syphilitic  nodes  from  the  membranes  of  the 
brain  five  to  ten  grains,  repeated  three  times  a  day,  are  generally 
sufficient.  At  first  the  drug  may  intensify  the  pain,  subsequently 
the  disease  declines  rapidly.  In  no  other  affection  does  this  medicine 
yield  such  striking  results,  but  it  may  be  necessary  to  push  the  drug 
rather  rapidly. 

Iodide  of  potassium  may  be  conveniently  administered  in  milk. 
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Prescribed  in  mixtures  containing  free  acid  there  is  liable  to  be  a 
separation  of  free  iodine  as  a  sediment.  Spirits  of  nitrous  ether 
should  be  neutralized  before  admixture  with  an  iodide.  The  acid 
subnitrate  of  bismuth  is  incompatible. 


BROMIDE  OF  POTASSIUM,  SODIUM,  AMMONIUM, 
AND  LITHIUM 

These  salts  in  their  physical  and  chemical  properties  are  closely 
allied  to  the  corresponding  iodides ;  yet  in  their  action  on  the  body 
the  bromides  and  iodides  exhibit  considerable  differences. 

One  part  of  bromide  of  potassium,  in  five  parts  of  glj^cerine,  has 
proved  useful,  it  is  said,  as  a  local  application  to  ease  pain  in  h£emor- 
rhoids,  fissure  of  the  rectum,  and  in  painful  growths. 

It  is  averred  by  some  writers  that  merely  brushing  the  pharynx 
and  soft  palate  with  a  solution  of  the  bromide  is  sufficient  to  quell 
the  iiTitability  and  to  permit  a  laryngoscopic  examination  with  com- 
fort to  the  patient.  Many  observers,  however,  question  this  use  of 
the  bromide,  and  Dr.  Mackenzie  considered  that  ice  was  more  efficacious  ; 
a  cocaine  solution,  10  or  20  per  cent.,  painted  on,  or  a  spray  of  5  per 
cent,  strength  is  undoubtedly  much  more  efficacious. 

When  taken  internally,  in  moderate  doses,  for  some  time,  or,  in 
larger  doses,  for  a  shorter  time,  bromide  of  potassium  diminishes  the 
sensibility  of  the  soft  palate,  uvula,  and  upper  portion  of  the  pharynx, 
as  evidenced  by  the  absence  of  movement  in  these  parts  when  they 
are  touched.  Zoepffel  finds  that  bromide  of  potassium  affects  the 
reflex  irritability  but  not  the  sensibility  of  the  pharynx,  and  that, 
though  after  its  use,  irritation  of  the  throat  will  not  excite  deglutition, 
yet  the  pain  of  operations  may  not  be  lessened.  He  agrees  with  Voisin, 
that  thirty  grains  may  be  insufficient  to  affect  the  pharynx,  and  that 
it  may  be  necessary  to  repeat  this  dose  two  or  three  times,  at  intervals 
of  a  few  hours.  It  has  been  recommended  to  give  the  bromides 
in  this  way  to  reduce  the  excitability  of  the  throat  preparatory  to  a 
laryngoscopical  examination,  but  in  cocaine  and  ice  we  have  more 
efficient  means  at  our  command. 

Assuming  that  the  bromides  possessed  the  property  of  diminishing 
the  sensibility  or  the  reflex  irritability  of  the  phar3mx,  it  was  natu- 
rally surmised  that  they  would  also  lessen  the  excitability  of  the 
larynx,  and  thus  prove  useful  in  those  diseases  in  which  spasmodic 
contraction  of  the  glottis  is  present,  such  as  whooping-cough  and 
laryngismus  stridulus.  Now,  as  to  whooping-cough,  all  observers 
will  admit  that  whilst  some  cases  are  altogether  uninfluenced  by  this 
remedy,  neither  the  frequency  nor  the  severity  of  the  paroxysms  of 
coughing  being  controlled,  in  other  cases  the  drug  appears  to  diminish 
both  the  one  and  the  other.    On  examination,  the  bromide  will,  I 
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believe,  be  found  serviceable  in  simple  uucomplicatecl  Avlioopiug- 
cougli ;  but  if  there  is  fever,  or  much  catarrh  of  the  lungs,  if  there  is 
pneumonia,  or  tuberculosis,  if  the  child  is  teething,  and  the  gums 
are  swollen,  red,  and  painful,  or  if  there  is  any  gastric  irritation, 
then,  until  these  complications  have  been  met  by  appropriate  treat- 
ment, this  remedy  will  fail.  When  the  case  has  been  reduced  to  its 
simple  form,  the  bi-omide  of  potassium  does  certainly  influence  the 
disease,  lessening,  as  has  been  said,  both  the  frequency  and  severity 
of  the  paroxysms. 

For  the  reasons  just  stated  it  has  been  found  to  be  of  more  service 
in  the  summer,  z.c,  when  the  weather  is  genial  and  mild  and  the 
above  complications  are  less  frequent.  As  in  the  case  of  other  remedies 
for  whooping-cough,  the  bromides  are  more  efficacious  in  some 
epidemics  than  in  others. 

The  efficacy  of  bromide  of  potassium  in  laryngismus  stridulus  is 
subject  to  conditions  very  similar  to  those  which  limit  its  usefulness 
in  whooping-cough.  Any  irritation,  such  as  that  from  teething,  must 
be  removed  before  the  remedy  appears  to  manifest  its  power.  In  cold 
sponging,  moreover,  we  possess  a  cure  for  laryngismus  stridulus,  ready, 
prompt,  and  efficient,  and  we  shall,  therefore,  not  often  need  to  have 
recourse  to  the  bromide.    {Sec  Cold  Bath.) 

The  bromides  are  sometimes  useful  in  whooping-cough,  and  laryn- 
gismus stridulus  when  complicated  by  convulsions.  During  a 
paroxysm  of  laryngismus  stridulus  or  whooping-cough,  the  obstruc- 
tion in  the  lai'j'nx  becomes  sometimes  so  urgent  as  to  indu.ce  a  very 
imperfect  oxidation  of  the  blood,  a  partial  asphyxia,  and  as  its  result 
an  attack  of  convulsions.  Convulsions,  moreover,  are  not  uncommon 
in  laryngismus,  quite  independently  of  asphyxia,  or  of  an  attack  of 
crowing  breathing :  the  early  and  less  developed  stage  of  these 
convulsive  attacks  is  manifested  in  carpo-pedal  contractions,  squinting, 
etc.  The  bromides  will  control  the  recurrence  of  these  convulsions, 
even  when  the  disease  itself  is  apparently  otherwise  uninfluenced. 

In  those  cases  of  laryngismus  stridulus  where,  from  the  effects  of 
some  irritation,  cold  sponging  is  unable  to  avert  the  convulsions,  the 
bromide  of  potassium  will,  in  most  instances,  prove  effectual,  and 
thus  obviate  one  of  the  gravest  dangers  of  this  disease.  It  will  be 
understood  that  it  is  when  the  cold  sponging  fails,  that  we  shall  have 
recourse  to  the  bromides. 

The  bromide  of  potassium  will  much  benefit  a  curious  affection  we 
sometimes  meet  with  in  children,  in  whom  from  the  time  of  birth  it 
may  have  been  observed  that  whilst  they  can  swallow  solids  with 
ease,  they  are  choked  every  time  they  try  to  drink.  This  strange 
affection  is  in  no  way  connected  with  diphtheria,  or  with  any  visible 
affection,  or  malformation,  of  the  throat. 

The  bromides,  so  far  as  we  know,  appear  to  have  very  little  in- 
fluence upon  the  stomach. 
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In  certain  cases  these  salts  exert  a  beneficial  influence  on  the  in- 
testines, as,  for  instance,  in  a  form  of  colic,  which  sometimes  affects 
children  from  a  few  months  to  one  or  two  years  old,  in  which  the  walls 
of  the  belly  are  retracted  and  hard,  while  the  intestines,  at  one  spot 
are  visibly  contracted  into  a  hard  lump,  the  size  of  a  small  orange' 
which  contraction  can  be  traced,  through  the  walls  of  the  belly | 
travelling  from  one  part  of  the  abdomen  to  another.  These  colicky 
attacks,  unconnected  with  constipation,  diarrhoea,  or  flatulence,  occur 
very  often,  and  produce  excruciating  pain.  Sometimes  they  are 
associated  with  a  chronic  aphthous  condition  of  the  mouth.  They 
generally  resist  all  kinds  of  treatment  except  the  bromides. 

Like  the  iodides,  these  salts  pass  quickly  into  the  blood,  and  we 
shall  now  treat  of  their  influence  on  the  organs  to  which  they  are 
conveyed  by  this  fluid,  though  doubtless  the  effects  just  described  in 
laryngismus,  whooping-cough,  etc.,  are  largely  absorption  effects. 

The  bromides  lessen  considerably  the  functions  of  the  brain  and 
cord.  Experimentally,  it  has  been  found  that  in  animals  under  their 
influence,  irritation  of  the  motor  centres  of  the  brain  fails  to  excite 
convulsions.  Thus  Albertoni  records  that  if  potassium  bromide  be 
administered  for  several  weeks  to  dogs,  the  excitability  of  the  cortex 
of  the  brain  may  be  so  much  diminished  that  it  is  impossible  to 
excite  convulsions  in  them  by  irritation  of  the  brain  sui'face.  Accord- 
ingly, though  bromide  of  potassium  is  used  in  a  variety  of  diseases 
its  virtues  are  chiefly  conspicuous  in  convulsive  states. 

It  is  serviceable  in  all  forms  of  convulsions— in  epilepsy,  in  the 
convulsions  of  Bright's  disease,  and  in  the  convulsions  of  children, 
whether  due  to  centric  or  eccentric  causes. 

In  no  disease  is  the  bromide  of  potassium  more  signally  efficacious 
than  in  epilepsy,  though  it  is  not  equally  useful  in  all  forms  of  this 
disease  ;  thus  attacks  of  petit  vial  are  often  unbenefited,  whilst  the 
convulsive  form  of  epilepsy  is  remarkably  amenable  to  the  drug,  the 
fits,  under  its  influence,  becoming  much  less  severe  and  less 
frequent.  Even  when  of  great  severity,  and  repeated  perhaps  several 
times  a  day,  the  fits  may  be  postponed  for  weeks,  and  even  months, 
nay,  in  some  cases,  for  years. 

Cases  of  the  convulsive  form,  however,  occasionally  occur,  over 
which  the  bromide  appears  to  be  powerless,  the  fits  recurring  as  often 
and  as  severely  as  if  no  medicine  had  been  taken;  and  sometimes, 
when  the  drug  does  arrest  the  epileptic  convulsion,  the  patient 
becomes  dull,  irritable,  idiotic,  conditions  which  on  the  recurrence  of 
a  fit  may  disappear.  Again,  though  able  to  stop  the  greater  attacks, 
bromides  may  increase  the  frequency  of  the  attacks  of  petit  mal.  In 
a  given  case  it  is  not  possible  to  foretell  when  the  medicine  will 
succeed,  and  when  it  will  fail.  As  might  be  expected,  the  effects  of 
the  drug  are  most  marked  when  the  disease  is  of  short  standing. 
Dr.  Weir  Mitchell  recommends  the  bromide  of  lithium  in  epilepsy. 
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This  salt  contcains  ca  larger  percentage  of  bromine  than  either  the 
sodium  or  potassium  compounds,  and  according  to  Dr.  Mitchell  it 
acts  more  powerfully  for  this  reason,  hence  smaller  doses  may  be 
given.  Dr.  Mitchell  thinks  that  the  lithium  salt  succeeds  sometimes 
when  the  potassium  and  sodium  salts  fail,  and  as  a  hypnotic,  he 
says,  "  it  is  superior  to  the  potassium  and  other  salts  of  bromine." 
Echeverria,  on  the  other  hand,  thinks  it  is  inferior  to  the  potassium 
gait  in  epilepsy,  but,  as  a  hypnotic,  superior  both  to  the  sodium  and 
calcium  salts. 

Echeverria  considers  the  potassium  salt  much  superior  to  the  am- 
monium salt  in  epilepsy  ;  the  ammonium  salt  is  more  disagreeable  to 
the  taste.  In  epileptic  maniacal  excitement  Echeverria  finds  bromide 
of  sodium  far  less  serviceable  than  bromide  of  ammonium.  He 
moreover  asserts  that  bromides  generally  fail  to  suppress  mental 
excitement  in  epileptics  unless  combined  with  some  other  narcotic 
such  as  conium,  cannabis  indica,  hyoscyamus,  chloral,  or,  better  still , 
ergot  of  rye. 

With  regard  to  the  several  bromides  there  are  differences  of 
opinion  among  authorities  as  to  their  exact  order  of  merit.  Dr.  Gowers 
considers  that  they  are  nearly  on  a  level  of  activity,  but  that  the 
bromides  of  sodium  and  lithium  are  slightly  weaker  therapeutically 
than  the  bromides  of  potassium  and  ammonium,  and  that  of  these 
two  latter  the  potassium  salt  is  a  little  better  borne. 

We  would  urge  that  if  the  bromide  of  sodium  will  answer  in  a 
given  case  it  should  have  the  preference,  other  things  being  equal. 
Dr.  Brown-Sequard  advocated  the  use  of  a  combination  of  the 
bromides. 

In  mild  epileptic  cases  ten  grains  three  times  daily  is  sufficient. 
When  the  attack  occurs  only  at  night,  the  best  way  to  avert  it  is  to 
give  a  full  dose  of  thirty  grains  at  bedtime.  Echeverria  finds  that 
the  average  dose  required  is  sixty  grains  daily,  but  that  in  severe  cases 
a  much  larger  quantity  may  be  needed.  Dr.  Gowers  says :  "  The 
best  results  are  iisually  obtained  with  not  more  than  a  drachm  a 
day,"  and  again,  "  Eew  patients  are  able  to  bear  more  than  a  drachm 
and  a  half  without  becoming  what  is  termed  '  bromised.'  "  In  respect 
to  the  dose,  Voisin  says,  "  I  have  employed  for  many  years  a  method 
which  has  given  me  the  best  results,  which  consists  in  determining 
the  condition  of  reflex  nausea  by  introducing  a  spoon  as  far  as  the 
epiglottis.  I  have  remarked  that  a  therapeutic  dose  of  the  bromide 
of  potassium  is  not  attained  till  reflex  nausea  is  suppressed  ;  it  is  not 
till  then  that  the  bulb  is  certainly  acted  on,  and  its  excito-motory 
force  diminished.  .  .  .  The  study  of  other  reflex  phenomena,  such 
as  lachrymation,  cough  and  sneezing,  enables  us  to  follow  the  action 
of  the  medicine  upon  the  bulb  and  spinal  cord.  The  dose  should  not 
be  increased  beyond  the  suppression  of  reflex  nausea,  but  it  should  be 
given  continuously  for  years  together.    If  the  malady  be  ameliorated. 
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or  in  process  of  cure,  at  the  end  of  two  years  of  amelioration,  the 
remedy,  instead  of  being  administered  every  day,  may  be  given  every 
second  third,  or  fourth  day,  provided  reflex  nausea  be  always  and 
certainly  absent."  Voisin  considers  that  the  early  manifestation  of 
toxic  effects  is  of  good,  their  late  appearance  of  bad,  augury. 

If  the  patient  is  not  cured,  but  only  benefited,  by  the  bromide,  it 
may  be  continued  for  months  or  years.  But  its  administration  should 
be  suspended  at  times  for  a  week  or  ten  days,  or  on  two  days  in  each 
week  scay  Monday  and  Thursday,  otherwise  the  system  becomes  accus- 
tomed to  It,  and  it  loses  its  influence.  If,  in  a  case  where  the  dvnrr 
has  lost  its  influence,  and  the  disease  has  recurred  in  its  old  severit^ 
it  IS  withheld  for  a  time,  and  then  resumed,  it  will  again  manifest  all 
its  previous  efHcacy.i 

It  has  been  asserted  and  denied  that  chloride  of  potassium  is  as 
efficacious  as  bromide  of  potassium  in  epilepsy ;  as  a  matter  of  fact, 
the  chloride  is,  practically,  never  used. 

We  have  already  spoken  of  the  effect  of  bromide  of  potassium  on 
the  convulsions  which  sometimes  accompany  whooping-cough  and 
laryngismus  stridulus.  The  bromide  will  often  prove  useful  in  many 
other  diseases  associated  with  general  convulsions.  Of  course  in 
every  case  the  exciting  cause  of  the  convulsive  attacks  should,  if 
possible,  be  removed.  The  convulsions  caused  by  intestinal  worms 
sometimes  resist  this  remedy  completely. 

Bromide  of  potassium  will  often  check  the  convulsions  resulting 
from  simple  meningitis,  Avhen  the  fits,  which  sometimes  persist  after 
the  decline  of  the  inflammation,  inflict  serious  damage. 

In  tetanus,  bromide  of  potassium  in  full  dose,  not  less  than  half  an 
ounce  during  the  day,  with  the  concui-rent  use  of  chloral  at  night  as 
a  soporific,  furnishes  a  valuable  treatment  (H.  C.  Wood).  The  same 
may  also  be  used  in  strychnia  poisoning,  again  in  full  dose. 

Many  writers  extol  bromide  of  potassium  in  the  incidents  of  teeth- 
ing, averring  that  it  lessens  pain,  obviates  irritability  and  restlessness, 

1  Many  other  bromides  have  from  time  to  time  been  employed ;  thus,  bro- 
mide of  Strontium,  Rubidium  and  Ca3sium.  These  have  been  used  in  epilepsy 
as  substitutes  for  the  other  bromides ;  they  may  be  tried  failing  the  use  of 
the  commoner  salts.  Strontium  and  Eubidium  bromides  have  been  given  in 
the  dose  of  5-30  grains.  The  Cajsium  salt  is  very  expensive,  it  is  given  in 
smaller  dose,  say  gr.  3-5,  thrice  daily.  Quite  recently  {Lancet,  Sept.  26th,  1896), 
Dr.  Eoche,  of  Dublin,  reports  very  good  results  with  Strontium  bromide  in 
epilepsy,  10  grains  thrice  daily,  increasing  the  dose  if  need  be  up  to  one 
drachm  twice  daily.  The  bromide  rash  was  liable  to  occur ;  it  was  controlled 
by  the  liquor  arsenicalis. 

Bromide  of  Gold  has  been  given  in  epileps3\  Goubert  recommends  it  in 
dose  ij^-iV  grain  j^e?'  diem  (for  children), 

l-j;      „      „     „     (  „  adults). 
The  small  dose,  if  these  results  be  confirmed,  is  very  interesting,  especially 
in  regard  to  the  theory  that  the  bromine   is  the  effective  agent.  (See 
further  Tuke's  Dictionary  of  Pstjcholofjy,  art.  "  Sedatives.") 
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and  prevents  convulsions.  Bromide  of  potassium  checks  the  saliva- 
tion sometimes  occurring  in  pregnancy,  and  succeeds  here  at.  times 
after  the  failure  of  atropine  and  pilocarpine  (Schunn).  The  bro- 
mides are  most  valuable  hypnotics.  Voisin,  referring  to  his  patients 
in  the  Bicetre,  says,  "  The  hypnotic  action  upon  them  was  very 
remarkable  night  and  day.  Some  were  obliged  to  sleep  for  a  few 
minutes  at  a  time  in  the  midst  of  their  work.  None,  in  spite  of 
whatever  efforts  they  made  to  the  contrary,  could  resist  sleep  directly 
after  their  evening  meal."  As  hypnotics  they  have  been  found  of 
especial  use  in  obviating  that  sleeplessness  and  wandering  at  night 
which  is  not  unfrequently  manifested  during  convalescence  from  acute 
diseases. 

As  a  soporific,  bromide  of  potassium  is  especially  useful  in  the 
sleeplessness  caused  by  worry  or  overwork,  or  that  occurring  at  the 
climacteric,  or  caused  by  menstrual  disturbances.  The  brief  amount 
of  sleep  obtained  by  these  patients  is  often  harassed  by  nightmare, 
whilst  the  sleeplessness  further  depressing  the  nervous  system  and 
other  functions,  the  patients  become  still  more  depressed  and  irritable 
in  temper.  They  are  excessively  nervous,  and  may  easily  give  way  to 
crying.  In  such  a  condition  the  bromides  in  twenty  to  twenty-four 
grain  dose,  at  night,  are  invaluable.  They  induce  quiet,  dreamless  re- 
freshing sleep,  and  even  where  they  do  not  induce  an  equal  amount  of 
sleep,  they  are  greatly  preferable  to  other  soporifics  or  narcotics,  since 
they  cause  no  ill-effects  on  the  stomach,  liver,  or  intestines  such  as 
opiates  do.  In  the  conditions  described  their  good  effects  are  more 
marked  than  the  effects  of  other  narcotics,  such  as  chloral  for  instance, 
so  much  so  that  it  is  fair  to  conclude  that  the  bromides  act  beneficially 
here  in  excess  of  their  mere  hypnotic  action. 

There  is  a  group  of  symptoms,  variously  combined,  occurring  mostly 
in  women,  generally  townspeople,  which  may  be  thus  described  :  the 
patient  is  very  "  nervous,"  subject,  often,  to  great  despondency,  at 
times  so  unendurable  as  to  make  her,  as  she  exjsresses  it,  feel  as  if 
she  should  go  out  of  her  mind  ;  she  is  very  irritable,  is  unable  to  fix 
her  attention,  and  noises  distress  her ;  she  sleeps  badly,  her  rest 
being  broken  by  harassing  dreams.  This  condition  often  arises  from 
overwork,  grief,  ^vovry,  or  too  long  residence  in  town,  or  want  of 
change.  Bromide  of  potassium  will  always  cure  this  group  of 
symptoms,  and  it  is  indicated  whether  these  symptoms  occur  inde- 
pendently or  are  associated  with  other  states,  such  as  the  change  of 
life,  or  migraine,  etc.  In  such  a  case  the  bromide  acts  by  favouring 
sleep,  and  thus  restoring  the  nervous  system. 

The  bromide  has  often  been  extolled  for  its  efficacy  in  the  treatment 
of  the  symptoms  pertaining  to  the  change  of  life  "  and  in  migraine  ; 
yet,  though  often  very  serviceable,  it  often  fails.  The  distressing 
symptoms  witnessed  during  the  change  of  life  are  vexy  various,  but 
occur  generally  in  more  or  less  definite  groups.    The  group  of  symptoms 
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I  have  just  described  appears  commonly  at  the  menopatise  ;  it  yields, 
almost  always,  to  the  bromides.  This  same  group  is  often  associated 
with  heats  and  flushings,  followed  by  free  perspirations  with  which 
there  may  be  prostration,  sometimes  extreme.  These  latter  symptoms 
also  will  generally  give  way  to  the  bromide.  If,  however,  the  heats, 
flushings,  and  perspirations  predominate  over  the  mental  depression, 
nervousness,  irritability  and  sleeplessness,  then  small  doses  of  nitrite  of 
amyl  (see  Amyl)  will  generally  prove  more  serviceable  than  bromide 
of  potassium.^  At  the  change  of  life  patients  often  complain  of  much 
fluttering  at  the  heart,  a  symptom  best  controlled  by  large  doses  of 
the  astringent  preparations  of  iron  (see  Iron) ;  this  treatment  by  iron 
will  be  specially  called  for  if  the  patient  is  ansemic.  All  the  troubles 
of  the  menopause,  except  sleeplessness,  are  often  much  benefited  by 
valerianate  of  zinc,  which  may  be  given  thrice  daily  after  food,  whilst 
the  bromide  is  taken  at  bedtime. 

Occasionally  the  troubles  just  described  yield  but  partially  to  the 
treatment  here  recommended,  or,  if  removed  for  a  time,  recur  subse- 
quently with  greater  intensity,  and  eventually  become  unendurable. 
The  only  resource  then  is  thorough  change  of  air  and  scene,  e.^r., 
travelling  for  three  or  six  months. 

In  not  a  few  cases  of  migraine  (sick  headache  and  its  allies),  bromide 
of  potassium,  though  often  of  great  service,  fails  altogether.  In  the 
article  on  croton  chloral  I  have  treated  of  migraine,  and  here  I  need 
only  add  that  we  often  find  the  headache  associated  with  the  group  of 
symptoms  pi-eviously  described,  namely,  nervous  depression,  sleepless- 
ness, irritability,  etc.  In  such  a  case  the  patient  may  have  been 
troubled,  perhaps  for  years,  with  attacks  of  migraine,  at  intervals  of  a 
month  or  so,  but  on  the  occurrence  of  this  group  of  symptoms  the 
attacks  of  migraine  become  much  more  frequent  and  severe,  and  indeed 
the  pain  may  then  become  continuous,  though,  generally,  once  during 
the  day,  it  becomes  paroxysmally  worse.  The  irritability,  sleepless- 
ness, etc.,  of  the  menopause  group  are  indications  of  a  depressed  nervous 
system,  and  this  depression  accounts  for  the  increased  frequency  of 
the  migrainous  attacks  and  the  fact  that  these  attacks  are  often 
excited  by  the  slightest  disturbances.  Here  bromide  of  potassium, 
by  producing  refreshing  sleep,  soothes  the  nervous  system,  dispels  the 
other  symptoms,  and  at  the  same  time  lessens  the  frequency  and 
severity  of  the  headaches. 

In  some  cases,  derangements  of  the  womb  excite  migrainous  attacks 
either  at  a  normal  or  at  a  menorrhagic  period.  Here,  again,  bromide 
of  potassium  is  useful,  and  its  efficacy,  when  the  attacks  are  caused  by 
monorrhagia,  is  not  entirely  due  to  its  checking  this  condition,  since, 

1  Whilst  it  removes  the  heats,  flushings,  and  iDerspirations,  the  nitrite  of 
amyl  also  controls  the  other  group  of  symptoms,  quieting  the  nervous  system, 
and  producing  sound,  dreamless  sleep,  which  further  relieves  the  nervousness 
and  deioression. 
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given  between  the  periods,  it  nicay  improve  the  migraine  before  the 
next  attack  of  menorrhagla.  Whilst  speaking  of  uterine  disturbances 
as  an  exciting  cause  of  these  headaches,  I  should  mention  that  some- 
times these  same  disturbances  are  due  to  uterine  mischief,  generally 
of  the  neck  of  the  uterus ;  such  cases  remain  rebellious  to  any  treat- 
ment until  the  womb  has  been  cured  by  local  treatment. 

Sometimes  during  an  attack  of  migraine  a  full  dose  of  bromide 
induces  sleep,  and  after  a  few  hours  the  patient  awakens  free  from 
headache. 

Sometimes,  in  the  later  months  of  pregnancy,  a  woman  becomes,  at 
night,  the  prey  of  the  most  frightful  imaginings,  labouring  under  the 
impression  perhaps  that  she  has  committed,  or  is  about  to  commit, 
some  great  crime  or  cruelty,  such  as  the  murder  of  her  children  or 
her  husband.  The  bromide  will  dispel  these  delusions,  and  induce 
calm,  refreshing  sleep. 

Bromide  of  potassium  is  of  great  service  in  the  treatment  of  children 
subject  to  night-screaming,  a  symptom  which  appears  to  be  allied  to 
nightmare.  Children  from  a  few  months  to  several  years  old  may  be 
attacked  with  this  affection.  Sometimes  the  attack  occtirs  only  once 
or  twice  a  week,  as  is  usually  the  case  with  older  children,  sometimes 
it  is  repeated  several  times  each  night.  The  screa?ning  may  last  only 
a  few  seconds,  or  it  may  endure  for  several  hours.  While  screaming, 
these  childi-en  are  generally  quite  unconscious  of  what  is  occurring 
around  them,  and  cannot  recognise,  or  be  comforted  by,  their  friends. 
They  are  generally  horribly  frightened.  With  the  screaming  and 
the  fright,  squinting  sometimes  occurs,  and  may  after  some  time 
become  permanent. 

Another  condition  met  with  in  children  a  few  years  old  is 
very  similar  to  somnambulism,  but  sometimes  apparently  allied  to 
epilepsy.  In  this  state  the  child  gets  out  of  bed  while  fast  asleep, 
walks  about  the  house,  and  performs,  as  if  awake,  various  acts,  quite 
unconsciously.  This  stage  is  not  accompanied  by  any  terror.  These 
affections  being  connected  very  generally  with  deranged  digestion, 
the  condition  of  the  stomach  or  intestines  should  be  attended  to,  but, 
even  in  spite  of  derangement  of  the  alimentary  tract,  the  bromide  will 
give  quiet  and  refreshing  sleep. 

The  nightmare  of  adults  will  generally  yield  to  the  same  medicine. 

Bromide  of  potassium  is  often  of  conspicuous  benefit  in  delirium 
tremens,  removing  the  delusions,  calming  the  delirium,  and  inducing 
sleep ;  its  efficacy  is  most  apparent  in  the  earlier  stages,  before 
the  delirium  becomes  furious.  It  is  further  of  great  service  in  dis- 
pelling the  delusions  which  may  remain  after  the  partial  subdual  of  the 
attack.  In  delirium  tremens  bromides  often  succeed  where  opium  fails. 

Bromides  will  sometimes  induce  sleep  in  febrile  diseases,  but  in 
such  cases  opium  or  chloral,  or  both  combined,  produce  a  far  more 
certain  and  beneficial  result. 
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To  produce  sleep  twenty  to  thirty  grains  should  be  given  at  night, 
and  should  this  prove  insufficient,  a  like  dose  may  be  taken  in  the 
morning.  In  delirium  tremens  twenty  to  thirty  grains,  or  even  more, 
may  be  given  every  two  hours  till  the  patient  falls  asleep. 

The  bromide  is  soothing  in  hysteria,  gives  greater  self-control,  and 
prevents  hysterical  pai'oxysms. 

It  is  also  used  with  decided  benefit  in  certain  derangements  of  the 
organs  of  generation.  Large  doses  are  said  to  lessen  the  natural 
menstrual  discharge.  In  some  forms  of  monorrhagia  it  is  equal,  if 
not  superior,  to  any  remedy  we  possess,  but  it  is  more  useful  in  the 
flooding  of  younger  than  of  older  women.  It  is  very  useful  in  the  case 
of  young  women  who  menstruate  too  often  as  well  as  too  copiously. 
It  first  regulates  the  time  of  the  discharge  and  often  lessens  the 
amount.  It  is  also  very  serviceable  in  the  floodings,  or  too  frequent 
menstruation,  which  occur  at  the  change  of  life,  and  at  the  same  time 
it  relieves  many  other  of  the  troubles  incidental  to  the  menopause. 
Over  that  form  of  flooding  which  is  due  to  uterine  tumours  of  various 
kinds  it  exerts  in  many  cases  less  control  than  ergot  and  some  other 
remedies.  To  check  profuse  menstruation,  the  administration  of 
bromides  must  be  regulated  by  the  circumstances  of  the  case.  Thus 
if  the  loss  of  blood  occurs  only  at  the  natural  period,  the  medicine  is 
then  commenced  about  a  week  before,  and  when  the  menstrual  flux 
has  ceased  the  remedy  is  discontinued  till  the  next  attack  is  about  to 
begin.  On  the  other  hand,  when  the  loss  of  blood  occurs  every  two  or 
three  weeks,  or  'oftener,  the  medicine  must  be  given  Avithout  inter- 
mission till  the  loss  is  controlled ;  but,  even  when  the  discharge  has 
been  brought  to  its  right  pei'iod  and  amount,  it  is  still  desirable  to 
give  a  few  doses  for  a  short  time  before  each  monthly  period.  Ten 
grains  three  times  a  day  is  a  dose  sufficient  in  the  flooding  of  young 
Avomen,  but  much  larger  doses  are  required  in  the  more  obstinate  forms 
which  depend  on  organic  changes  in  the  womb. 

This  remedy  has  been  recommended  by  Dr.  Begbie  in  puerperal 
mania  [^and  in  nymphomania.  Dr.  Clark  also  says  that  it  reduces 
sexual  excitement  in  those  instances  of  hysterical  excitement  verging 
on  nymphomania.  Small  doses  are  unavailing,  but  twenty  grains,  not 
less,  thrice  daily,  will  exert  a  decided  control  over  the  excessive  sexual 
propensity. 

The  bromides  also  restrain  spermatorrhoea.  Their  employment 
should  be  supplemented  by  cold  sponging  of  the  scrotum  and  perinseum, 
and  the  suspension  of  the  testicles  in  cold  water  for  some  minutes 
night  and  morning.  Seminal  emissions  are  generally  excited  by 
dreams,  which  may  often  be  avoided  by  abstaining  from  suppers,  and 
sleeping  on  a  hard  mattress.  Dr.  George  Bird  has  pointed  out  that 
seminal  emissions  occur  from  undue  indulgence  in  bed,  the  emissions 
taking  place  almost  always  in  the  early  morning,  during  the  second 
sleep.    He  recommends,  therefore,  that  the  patient  should  be  roused 
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after  six  or  seven  hoitrs'  sleep,  and  should  never  give  in  to  a  second 
sleep.  The  observance  of  these  simple  means  will  often  cure  this 
otherwise  troublesome  affection.  Dr.  Hardman,  of  Blackpool,  tells  me 
that  he  has  cured  some  obstinate  cases  of  spermatorrhcBa  by  directing 
the  patient  to  empty  the  bladder  on  waking  from  the  first  deep  sleep. 
The  bromides  are  useful  in  priapism. 

In  sea-sickness  they  are  sometimes  beneficial.  They  should  be 
given  three  times  a  day,  and  should  be  commenced  some  days  before 
sailing.  Friedreich  gives  15-30  grains  of  bromide  of  potassium,  daily, 
for  the  vomiting  of  pregnancy. 

The  bromides  prove  useful  in  allaying  various  forms  of  hypersesthesia ; 
sometimes  they  ease  the  severe  pain  of  chronic  arthritis. 

Di-.  Da  Costa  finds  that  bromide  of  potassium  lessens,  or  even 
prevents,  many  of  the  disagreeable  symptoms  of  opium,  such  as  giddi- 
ness, confusion  of  mind,  fainting,  headache,  and  sickness.  It  manifests 
this  effect  over  morphia  and  codeia,  less  than  over  laudanum.  A  large 
dose— 20  grains— of  the  bromide  must  be  given  half  an  hour  before, 
and  two  hours  after,  the  taking  of  the  laudanum.  Even  larger  doses 
may  be  necessary,  and  in  certain  cases  he  has  given  40  to  60  grains 
some  hours  before  the  administration  of  the  opium.  Among  the  opium 
symptoms,  Da  Costa  says  that  the  bromide  exerts  most  control  over  the 
faintness  ;  he  maintains  also  that  the  bromide  heightens  the  "  anodyne 
or  hypnotic  effects  of  opium." 

Like  hydrobromic  acid,  bromides  prevent  the  deafness  and  buzzing 
caused  by  salicylate  of  soda  or  quinine  ;  ten  to  fifteen  grains  of  bromide 
must  be  added  to  each  dose  of  either  drug. 

If  the  medicine  is  continued  for  a  long  time,  as  is  sometimes 
required  in  the  treatment  of  epilepsy,  the  physiological  effects  of  the 
drug  become  apparent.  "Diminished  sensibility,  followed  by  com- 
plete anaesthesia  of  the  soft  palate,  uvula,  and  upper  part  of  the 
pharynx,  is  the  first  symptom  that  the  patient  is  getting  under  the 
influence  of  the  drug.  The  sexual  organs  are  amongst  the  first  to 
be  influenced,  for  there  is  soon  produced  failure  of  sexual  vigour, 
and,  after  a  time,  marked  diminution  of  the  sexual  appetite  itself." 
(Bazire.)  These  effects  upon  the  sexual  fiinctions  vary  greatly ;  in 
some  cases  the  bromide  producing  only  moderate  diminution,  in  others, 
more  marked,  though  temporary,  impairment  of  their  activity.  On 
discontinuing  the  remedy  the  sexual  organs  regain  their  lost  power. 

Another  frequent  result  of  the  prolonged  administration  of  the 
bromide  is  an  eruption,  generally  acneform,  occurring  most  on  the 
face  and  back,  though  it  may  affect  a  larger  extent  of  surface."^  These 
spots  do  not  generally  suppurate,  nor  do  they  scar.  They  may  how- 
ever become  true  boils,  and  these  boils  may  sometimes  form  large 
ulcers  with  conical  scabs,  looking  like  rupia.    Dr.  Weir  Mitchell 

1  Strangely,  Dr.  Cholmeley  reports  the  cure  of  some  obstinate  cases  of  acne 
by  moderate  closes  of  bromide  of  potassium, 
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narrates  a  case  of  this  kind.  He  found  that  the  bromides  of  potassium, 
sodium,  ammonium  and  lithium  produced  these  ulcers.  He  also  tried 
the  bromides  of  calcium  and  magnesium,  and  bromine  itself ;  but  as 
these  last  preparations  failed  to  control  the  epileptic  fits,  they  were 
not  given  long  enough  to  determine  if  they  also  would  produce  these 
rupoid  ulcers.  Echeverria  finds  that  five  to  ten  minims  of  the  liquor 
arsenicalis,  given  with  the  bromide,  will  prevent  the  eruption,  and 
the  experience  of  the  Epileptic  Hospital  confirms  him  ;  I  have 'seen 
cases  where  the  rash  has  been  quickly  removed  and  subsequently 
prevented  by  arsenic.  I  have  also  found  that  iodide  of  sulphur  oint- 
ment, frequently  applied,  lessens  considerably  the  quantity  and  the 
severity  of  these  eruptions.  The  efEcacy  of  the  remedy  bears  no 
proportion  to  the  amount  of  acne  produced.  The  bromide  excites 
sometimes,  it  is  said,  eczema,  and  spots  like  erythema  nodosum. 

Professor  Duhring,  in  addition  to  acneform  pustules,  enumerates 
brownish  discoloration  of  the  skin,  simple  papular  eruptions,  confluent 
or  molluscoid  acne,  maculo-papixles,  carbuncular  acne,  and  bulte  and 
rupia  as  the  occasional  consequences  of  bromides.  Undue  administra- 
tion of  the  bromides  renders  a  patient  low-spirited,  easily  fatigued, 
and  unfitted  for  work,  and  lessens  the  brain's  functional  activity, 
sometimes  to  a  very  marked  extent.  It  produces  this  effect,  as 
Brunton  remarks,  without  disturbing  the  relation  of  one  part  of  the 
brain  to  another,  i.e.,  without  disturbing  the  cerebral  balance.  All 
these  symptoms  soon  subside  on  the  suspension  of  the  medicine. 

Acne,  and  the  other  evidences  of  bromism,  rarely  occur,  however 
large  the  dosage,  unless  more  than  one  dose  is  taken  daily. 

M.  Rabuteau  says  that  bromide  of  potassivim  may  be  detected  in 
the  urine  and  saliva  twenty  days  after  the  administration  of  a  dose  of 
fifteen  grains.  Dr.  Amory  could  not  find  it  more  than  forty-eight  or 
fifty-two  hours  after  the  administration  of  a  single  dose  ;  but  after  the 
drug  had  been  taken  several  days,  and  then  discontinued,  the  evidences 
of  it  persisted  for  a  longer  time.  Elimination  by  the  urine  is  less 
rapid  than  absorption  by  the  stomach.  Traces  appear  in  the  urine 
in  ten  minutes.  Elimination  is  most  active  during  the  fii'st  eight  or 
ten  hours,  and  in  less  than  twenty-four  hours  the  greater  part  will 
have  disappeared.    It  can  be  detected  in  the  milk  and  sweat. 

Bromide  of  potassium  is  conveniently  administered  in  beer  or  milk. 
The  liquid  extract  of  liquorice  is  useful  to  cover  its  saline  taste  in 
mixtures. 

As  in  the  case  of  iodide  of  potassium,  the  spirits  of  nitrous  ether 
woiild  be  incompatible  with  a  bromide  unless  the  spirits  had  been 
previously  neutralized. 
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A  THEOEY  CONCERNINCt  THE  "TOPICAL"  ACTION  OF 
ACIDS  AND  ALKALIES  ON  SECEETION 

Previous  to  the  consideration  of  acids  and  alkalies  in  detail,  I  wish,  to 
note  their  mode  of  action  on  some  of  the  secretions  of  the  body,  and  to 
draw  attention  to  a  theory  which  I  think  explains  this  action  ;  this 
theory,  moreover,  will  serve  as  a  useful  guide  to  the  correct  employ- 
ment of  acids  and  alkalies  in  disease. 

Acids  are  powerful  stimulants  of  the  alkaline  salivary  secretion : 
in  this  action  the  impression  of  the  acid  upon  the  mucous  membrane  is 
conducted  up  to  the  spinal  cord,  and  thence  reflected  through  the 
cerebro-spinal  nerves  down  to  the  salivaiy  glands  ;  if  these  nerves  are 
divided,  acids  cease  to  augment  the  salivary  secretion. 

Repeated  and  careful  experiments  have  established  the  fact  that 
dilute  acids  taken  into  the  stomach  check  its  secretion ;  alkalies,  on 
the  other  hand,  powerfully  excite  the  secretion  of  the  gastric  juice. 

Prom  these  facts  the  more  general  law  is  inferred,  that  acids,  applied 
topically,  check  the  production  of  acid  secretions  from  glands,  while 
they  increase  the  flow  of  alkaline  secretions ;  the  very  reverse  being 
the  case  with  alkalies,  for  alkalies  applied  to  the  orifices  of  glands 
which  secrete  acid  increase  their  secreting  power,  but  applied  in  a 
corresponding  way  to  glands  having  an  alkaline  secretion  they  lessen 
or  check  this  secretion. 

In  support  of  this  generalization  which  I  have  ventured  to  propose, 
I  wUl  now  adduce  some  practical  instances  of  the  efficient  therapeutic 
employment  of  acids  and  alkalies. 

Acids  are  useful  to  allay  thirst,  by  promoting,  throiTgh  their 
topical  action  on  the  mucous  membrane,  the  secretion  of  the  alkaline 
saliva. 

Acids  given  shortly  before  a  meal  generally  check  stomach  acidity. 

Alkalies  given  shortly  before  a  meal  increase  the  secretion  of  the 
acid  gastric  juice,  and  so  promote  digestion. 

A  weak  alkaline  lotion  is  often  useful  in  the  weeping  stage  of 
eczema,  by  checking  the  alkaline  watery  exudation. 

A  weak  alkaline  injection  is  efficacious  in  that  form  of  leucorrhoea 
depending  on  a  too  abundant  secretion  from  the  glands  of  the  os  iiteri, 
the  secretion  of  that  part  being  alkaline. 

Some  of  these  instances  will  be  referred  to  again  in  greater  detail  in 
their  proper  place  in  this  voltime. 


SULPHURIC,  HYDROCHLORIC,  NITRIC,  PHOSPHORIC 
AND  ACETIC  ACIDS 

The  members  of  this  group  are  powerful  acids,  and  accordingly  have 
a  strong  affinity  for  alkalies  and  bases  generally.   Some,  e.g.  sulphuric 
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acid  and  phosphoric  acid,  wlion  in  concentration,  absorb  water  with 
avidity.  All  possess  high  diffusion-power,  and  so  pass  readily 
through  animal  membranes  and  textures.  These  are  the  properties 
which  explain  most  of  their  actions  upon  the  living  body. 

These  acids,  when  concentrated,  produce  decided  changes  in  the 
skin  by  their  affinity  for  the  bases  and  water  of  the  tissues,  as  well  as 
in  a  lesser  degree  for  the  organic  substances  themselves.  Their  great 
diffusion-power  enables  them  to  penetrate  readily  and  deeply  beneath 
the  surface,  exerting  the  while  a  continuous  destructive  action,  till 
they  are  sufficiently  diluted  with  water  or  neutralized  by  the  bases  of 
the  animal  structures.  Trom  their  great  affinity  for  water,  sulphuric 
and  phosphoric  acids  are  especially  energetic;  they  withdraw  this 
element  from  the  tissues,  and  thus  effect  their  complete  destruction. 
In  adequate  quantity  they  will  destroy  to  a  considerable  depth,  and 
produce  a  brown  or  black  eschar. 

The  remaining  members  of  this  group,  owing  to  their  feeble  affinity 
for  water,  destroy  the  tissues  less  extensively,  and  their  action  is 
hence  much  more  superficial. 

Sulphuric  acid  and  phosphoric  acid  are  never  used  undiluted,  on 
account  of  their  severe  corrosive  action  upon  the  tissues.  On  the  other 
hand,  nitric  acid  is  frequently  employed  in  full  strength  to  destroy 
the  surface  of  foul  and  unhealthy  sloughs  and  ulcers,  and,  in  virtue 
of  a  property  of  which  we  shall  shortly  speak,  to  change  an  unhealthy 
and  indolent  sore  into  one  more  healthy  and  jorone  to  heal.  It  is 
thus  frequently  employed  in  cases  of  soft  chancre,  indolent  and  broken 
bubo,  cancrum  oris,  etc. ;  in  the  latter  case  it  is  employed  in  the  hope 
also  of  arresting  the  spreading  of  the  gangrene. 

Sti'ong  nitric  acid  is  an  efficient  remedy  for  internal  piles,  two  or 
at  most  three  applications  to  the  enlarged  and  dilated  vessel  being 
sufficient ;  it  should  not  be  applied  to  the  whole  sui'face,  but  only  at 
one  or  two  points.  It  is  useful  also  in  granular  or  ulcerated  piles.  It 
px'oduces  little  or  no  pain.  A  superficial  slough  follows,  and  after  the 
separation  of  the  slough  the  contraction  of  the  sore  diminishes  the 
size  of  the  pile. 

Nitric,  hydrochloric,  and  especially  acetic  acids,  ma}^  produce  some 
vesication.    Nitric  acid  colours  the  skin  characteristically  yellow. 

No  treatment  is  easier  or  more  sp)eedy  or  certain  in  its  action  than 
the  application  of  strong  acetic  acid  to  ringworm  of  any  part  of  the 
body  except  the  scalp. 

Strong^acetic  acid,  and  nitric  acid  somewhat  diluted,  are  frequently 
applied  to  warts  to  destroy  them.  But  although  almost  any  of  the 
acids  are  effectual  in  removing,  often  completely,  the  warty  growths, 
yet  sometimes  a  fresh  and  abundant  crop  springs  vip  in  the  neigh- 
bourhood of  those  undergoing  treatment.  Dr.  George  Bird  finds  that 
glacial  acetic  acid  is  very  effectual  for  the  above-mentioned  purpose. 
In  the  case  of  small  syphilitic  warts  and  condylomata,  a  wash  of 
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diluted  nitric  acid— a  drachm  or  two  of  the  dilute  acid,  to  a  pint  of 
water,  is  sufficient— if  kept  constantly  applied,  will  surely  and  pain- 
lessly disperse  them. 

The  members  of  this  group  are  more  generally  employed  externally, 
mixed  with  water.  Although  diluted,  they  still  excite  a  beneficial 
irritation  or  rather  stimulation,  and  they  may  be  used  for  this  purpose 
as  lotions  in  urticaria,  to  control  the  very  troublesome  itching,  or  even 
prevent  the  formation  of  weals  ;  in  some  cases  they  appear  to  be  mainly 
instrumental  in  curing  this  disease. 

Acids,  especially,  nitric  acid  and  hydrochloric  acid,  are  less  fre- 
quently employed  as  baths  than  formerly,  yet,  beyond  doubt,  they 
do,  in  this  form,  exert  a  very  powerful  influence  on  the  skin.  A 
general  bath,  containing  two  to  eight  ounces  of  the  strong  nitric  or 
hydrochloric  acid  diffused  through  it,  is  a  very  active  exciter  of  a  tor- 
pid skin.  Whether  these  baths  have  any  effect  on  the  other  organs 
of  the  body  is  at  present  quite  unknown,  no  experiment  having 
been  made  to  settle  this  question.  It  is  highly  probable,  however, 
that  in  common  with  other  materials  dissolved  in  baths,  these  acids 
remain  nnabsorbed  by  the  skin,  and  that  any  change  in  the  deep 
parts  of  the  body  resulting  from  medicated  baths  must  be  ascribed 
to  the  direct  local  action  of  the  materials  on  the  skin  itself.  Spong- 
ing the  surface  of  the  body  with  water,  weakly  acidulated  with  acids, 
will,  in  some  cases,  effectually  control  profuse  sweating. 

They  act  more  powerfully  as  stimulants  to  the  skin  when  it  is 
stripped  of  its  cuticle,  and  in  this  way  nitric  acid  is  frequently  used 
with  much  benefit  as  a  lotion  in  indolent  and  painful  ulcers. 

Applied  to  the  denuded  dermis,  or  to  miicous  membranes,  etc.,  acids 
act  also  as  astringents,  precipitating  the  albumen  and  causing  a 
direct  condensation  of  the  tissues  ;  this  they  do  perhaps  by  I'emoving 
part  of  the  base,  by  combination  with  which  the  albuminous  sub- 
stances were  held  in  the  soluble  form  as  alkali-albumen. 

By  virtue  of  their  astringency  they  check  profuse  secretions  from 
unhealthy  sores.  Nitric  acid  is  most  to  be  preferred  in  such  cases 
Nitric  acid  is  used  clinically  as  a  test  for  albumen  in  solution. 

Again,  by  virtue  of  astringency,  these  acids  when  diluted  check, 
very  effectually,  bleeding  from  the  smaller  vessels  and  capillaries, 
constringing  the  tissues,  exciting  the  muscular  coats  of  the  arteries 
to  contract,  and  coagulating  the  blood  in  the  ends  of  the  wounded 
vessels,  and  so  plugging  them.  Vinegar,  always  at  hand,  will  check 
bleeding  from  leech-bites,  piles,  cixts,  etc. ;  the  vinegar  should  be 
diluted. 

A  drachm  or  haK  a  drachm  of  the  dilute  nitric  acid  to  half  a  pint 
of  water  is  an  excellent  lotion  for  bleeding  piles,  staying  the  haemor- 
rhage, constringing  the  swollen  and  inflamed  tumour,  and  easing  the 
heavy,  tensive,  wearing  pain. 

Acids  are,  in  part,  neutralized  by  the  alkaline  secretion  from  the 
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salivary  glands,  wliile  any  acid  remaining  free  precipitates  the  mucus 
coating  the  mucous  membrane,  and  if  in  sufficient  quantity,  attacks 
the  mucous  membrane  itself.  They  act  beneficially  as  astringents, 
when  the  lining  membrane  of  the  mouth  is  relaxed  or  ulcerated,  as  in 
ulcerative  stomatitis,  salivation,  aphthae,  etc. ;  but  other  astringents 
are  preferable  if  a  merely  local  action  is  required. 

Acids  are  applied  to  the  throat  for  the  same  purpose  as  to  the  mouth. 
Undiluted  nitric  acid  acts  beneficially  as  a  topical  application  to  the 
foul  sloughs  or  ulcers  which  occur  in  the  course  of  scarlet  fever  or 
other  diseases. 

Bretonneau  warmly  recommended  the  application  of  strong  hydro- 
chloric acid  to  the  throat  in  diphtheria.  The  acid  may  be  used 
undiluted  or  mixed  with  an  equal  part  of  honey  which  gives  the 
mixture  consistence,  and  makes  it  cling  about  the  parts  on  which  it 
is  painted.  It  was  to  be  painted  only  on  those  parts  attacked  by  the 
diphtheritic  inflammation,  and  not  on  the  neighbouring  healthy  tissues, 
in  which  it  would  excite  active  inflammation,  for  the  reason  that  such 
inflamed  parts  are  very  liable  to  become  affected  by  the  diphtheritic 
process. 

Lactic  acid  was  at  one  time  much  used  as  a  topical  application  to 
dissolve  diphtheritic  membrane.  It  may  be  employed  as  a  spray,  for 
this  purpose,  in  the  strength  of  one  half  to  one  drachm  of  the  acid  to  one 
ounce  of  water,  or  this  solution  may  be  mopped  on  the  diseased  parts. 
It  must  be  used  every  hour  or  oftener. 

The  above  acids,  with  others  such  as  citric,  tartaric,  etc.,  quell  the 
thirst  of  fever  patients  much  more  efiPectiially  than  simple  water, 
especially  if  the  drink  is  made  rather  bitter  with  some  agreeable- 
tasting  substance,  as  orange-peel  or  cascarilla.  Much  of  the  trouble- 
some thirst  of  fevers  is  due  solely  to  dryness  of  the  mouth  and  throat. 
This  disagreeable  local  sensation  of  thirst  is  very  liable  to  lead  fever 
patients  to  drink  more  water  than  is  really  good  for  them,  with  result- 
ing loss  of  appetite,  indigestion,  and  even  diarrhoea  and  flatulence. 
{Vide  Water.) 

The  action  of  acids  in  lessening  thirst  has  already  been  explained 
in  the  chapter  on  the  topical  action  of  acids  and  alkalies  upon  the 
secretions.  As  we  have  seen,  acids  jDrobably  increase  alkaline  secre- 
tions, and  thus  the  acid  drinks  vised  by  fever  patients  promote  an 
increased  secretion  of  the  salivary  glands.  Bitters,  as  we  shall  pre- 
sently see,  possess  the  same  power ;  hence,  acid  and  bitter  drinks 
acting  on  the  salivary  glands  keep  the  mouth  and  throat  comfortably 
moist  and  quench  the  thirst.  By  lessening  the  harassing  thirst,  they 
comfort  the  patient,  quell  irritability  of  temper,  favour  sleep,  quiet 
the  pulse,  and  diminish  the  heat  of  the  body,  and  in  this  way  act  as 
febrifuges.    Organic  acids  are  employed  largely  in  fevers. 

Nitric  acid,  in  small  medicinal  doses,  may  be  given  with  benefit, 
when  the  mouth  shows  a  reddened,  inflamed,  and  glazed  mucous 
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membrane,  a  condition  frequently  met  with  in  iin-itable  states  of  the 
digestive  organs ;  also  when  the  throat  presents  similar  appearances. 

The  albuminous  constituents  of  food  are  digested  and  rendered 
soluble  in  part  by  the  agency  of  acids,  but  all  acids  ai'e  not  equally 
efficient.  Hydrochloric  acid  has  the  advantage  over  sulphuric  and 
nitric  acids  in  this  respect ;  indeed,  sulphuric  acid  hinders  rather 
than  promotes  digestion  by  precipitating  the  albumens  in  an  insoluble 
form.  The  action  of  acids  on  nitrogenous  substances  is  completed  by 
the  help  of  pepsin. 

In  scanty  secretion  of  gastric  juice  dilute  hydrochloric  acid  may 
be  employed  to  assist  digestion.  The  considerations  developed  in 
the  section  on  the  topical  action  of  acids  and  alkalies  on  the  secre- 
tions render  it  obvious  that  the  time  of  administration,  in  respect 
to  meals,  is  all-important.  If  given  before  a  meal,  acids  check" the 
secretion  of  the  acid  gastric  juice,  and  so  hinder,  instead  of  aiding, 
digestion.  Accordingly,  when  the  secretion  is  scanty,  the  acid  must 
be  given  after  the  meal,  i.e.  when  the  seci-etion  from  the  glands  of  the 
stomach  is  completed  ;  the  additional  acid  will  then  assist  the  action 
of  that  secreted  naturally,  but  too  scantily.  In  many  cases  of  atonic 
dyspepsia  alkalies  are  preferable  to  acids,  but  they  must,  of  course, 
be  given  a  short  time  before  a  meal ;  certain  cases  occur,  however, 
where  acids  answer  better  than  alkalies.  In  such  cases  the  mucous 
membrane  has  been,  possibly,  considerably  damaged  by  excesses  in 
eating  or  drinking,  and  such  degeneration  of  the  glands  of  the  stomach 
caused,  that  no  stimulant  action  is  able  to  excite  a  sufficient  flow  of 
gastric  juice. 

Acids,  as  we  have  seen,  will  check  or  lessen  the  secretion  of  gastric 
juice.  Now  in  many  stomach  diseases,  in  some  cases  jarobably  from 
sympathy  with  distant  organs,  the  follicles  pour  into  the  stomach  an 
excess  of  acid,  which  undue  secretion  may  be  treated  by  the  admin- 
istration of  acids  shortly  before  food.  Again,  acidity  of  the  stomach 
is  often  due  not  so  much  to  hypersecretion  as  to  excessive  or  irregular 
fermentation,  leading  up  to  the  production  of  a  large  quantity  of 
various  acids,  .such  as  acetic,  butyric,  and  lactic ;  this  excessive  or 
irregular  acid  fermentation  will  itself  be  checked  by  acids.  We  have, 
therefore,  in  the  acids  themselves  remedies  which  are  able  to  control 
and  check  the  two  chief  causes  of  acidity  of  the  stomach,  and  so 
relieve  the  distressing  symptoms  which  are  caused  by  it.  Their  effi- 
cacy holds  without  reference  to  the  primary  cause,  whether  due,  for 
instance,  to  pregnancy,  uterine  disease,  calculus  of  the  kidneys,  the 
various  indigestions,  or  to  more  serious  diseases  of  the  stomach. 

Practical  men,  indeed,  know  well  that  the  administration  of  an 
acid  will  remove  acid  eructations,  heartburn,  and  the  sense  of  dis- 

»  Two  or  three  drops  of  tincture  of  ntix  vomica  taken  a  few  minutes  before 
meals  will  often  obviate  the  acidity  of  pregnancy.  Sometimes  ipecacuanha 
will  control  it. 


164 


ACIDS 


comfort  at  the  chest  and  epigastrium,  arising  from  excess  of  acid  in 
the  stomach.  Hydrochloric,  nitric,  or  lactic  acid  is  generally  pre- 
ferred, and  small  medicinal  doses,  separately  or  combined,  are  ordin- 
arily suflficient,  provided  the  prescribed  rules  are  obeyed. 
_  Patients  are  sometimes  greatly  annoyed  by  eructations  of  an  offen- 
sive gas,  with  the  odour  and  flavour  of  rotten  eggs— a  gas  evidently 
consisting  largely  of  sulphuretted  hydrogen.  The  late  Dr.  Day,  of 
St.  Andrews,  noticed  that  in  such  cases  the  urine  was  loaded  with 
oxalic  acid,  and  in  their  treatment  he  strongly  recommended  the 
employment  of  mineral  acids.  Dyspeptics  with  oxalic  acid  in  the 
urine,  and  who  suffer  from  great  mental  depression,  but  are  free  from 
sulphuretted  hydrogen  eructations,  also  find  much  benefit  from  nitric 
acid  treatment. 

In  the  treatment  of  dyspepsias  a  clue  to  the  administration  of  acids 
on  the  one  hand,  or  of  alkalies  on  the  other,  may  sometimes  be  ob- 
tained by  testing  the  reaction  of  the  fluids  rejected  from  the  stomach. 
Not  unfrequently,  soon  after  a  meal,  a  fluid  regurgitates  almost 
unconsciously  into  the  mouth,  sometimes  so  strongly  acid  that  it  sets 
the  patient's  teeth  on  edge.  The  exhibition  of  nitric  or  hydrochloric 
acid  shortly  before  each  meal  almost  immediately  removes  this  acid 
pyrosis.  But  sometimes  the  fluid  which  regurgitates  has  an  alkaline 
reaction,  and  the  pyrosis  is  often  accompanied  by  much  distress,  with 
nausea,  and  vomiting  of  the  just-eaten  food ;  the  rejected  contents  of 
the  stomach  generally  show  a  strong  alkaline  reaction.  Here  an  acid 
immediately  after  a  meal  relieves  the  nausea,  the  vomiting,  and  all 
distressing  symptoms.  On  theoretical  grounds,  we  should  expect 
that  an  alkali,  administered  shortly  before  food,  would  yield  even 
more  satisfactory  results,  but  in  such  cases  I  have  had  no  experience 
of  alkalies. 

It  need  hardly  be  stated  that  acids  given  soon  after  a  meal  to 
patients  troubled  with  acidity  and  heartburn  greatly  aggravate  the 
suffering.  It  is  adding  fuel  to  the  fire.  If  continued  too  long,  the 
administration  of  these  remedies  before  meals  may  not  only  check 
undue  acidity  of  the  stomach,  but  even  go  beyond  this,  and  by  lessen- 
ing the  secretion  of  gastric  juice  to  an  undue  extent,  actually  induce 
the  very  opposite  condition  to  that  for  which,  in  the  first  instance, 
they  were  employed.  Those  who  have  watched  the  action  of  acids  on 
the  stomach  well  know  that  if  too  long  continued  the  improvement 
first  noticed  ceases  by  degrees,  then  fresh  sjnnptoms  arise,  which, 
strangely  enough,  ai-e  relieved  by  the  very  opposite  treatment  to  that 
which  had  previously  benefited. 

Too  long  a  course  of  acids  excites  catarrhal  infiammation  of  the 
mucous  coat  of  the  stomach  and  intestines,  often  accompanied  by 
diarrhoea,  and  sometimes  followed  by  general  wasting.  This  damag- 
ing action  of  acids  explains  the  occasional  thinning  effects  of  vinegar, 
when  taken  for  a  long  time  by  fat  people.    With  this  object  in  view 
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vinegar  is  sometimes  taken,  surreptitiously,  iu  wineglassfuls  several 
times  a  clay  to  reduce  obesity.  This  foolish  practice,  which  cannot 
be  too  strongly  condemned,  may  thin  the  patient,  but  it  does  so  at 
the  risk  of  serious  injury  to  the  body.  Obesity  can  be  reduced  by 
harmless  means. 

These  acids  are  inoperative  to  check  the  growth  of  sarcinse  in  the 
stomach,  and  they  often  fail  even  to  check  the  acidity  accompanying 
these  organisms.  Though  not  pathognomonic,  sarcinse  ai-e  frequently 
present  in  dilatation  of  the  stomach,  a  condition  in  itself  difficult  to 
treat. 

It  is  a  common  practice  with  di'unken  soldiers  to  drink  a  wineglass- 
ful  of  vinegar  in  a  tumbler  of  water,  to  cut  short  intoxication ; 
whether  it  does  sober  a  drunkard  is  not  certain,  but  it  seems  to 
steady  a  tipsy  soldier  sufficiently  to  enable  him  to  pass  muster  on 
presenting  himself  at  barracks. 

By  virtue  of  their  astringent  action,  and  their  power  of  coagulating 
the  blood,  acids  are  useful  in  bleeding  from  the  stomach.  Sulphuric 
acid  is  generally  preferred  to  the  other  members  of  this  groiip.  But 
many  other  astringents  which  we  possess  are  surer  than  the  acids. 

Dilute  acids  are  used  as  antidotes  in  poisoning  by  alkalies. 
Owing  to  their  high  diffusion-power,  these  acids  pass  readily  from 
the  stomach  into  the  blood.  That  part  which  escapes  absorption  and 
passes  into  the  intestines  must,  to  a  great  extent,  become  neutralized 
by  the  alkalies  of  the  bile  and  pancreatic  juice,  and  therefore,  the 
acids  as  such,  can,  by  direct  contact,  affect  to  a  very  small  extent  only 
the  middle  and  lower  part  of  the  intestinal  tract.  But  inasmuch  as 
they  become  neutralized  at  the  expense  of  the  bile,  some  of  the  biliary 
and  weaker  acids  will  be  set  free,  and  so  in  some  degree  the  acidity  of 
the  contents  of  the  intestines  will  be  increased. 

It  has  been  shown  experimentally  that  acids  applied  to  the  mucous 
membrane  of  the  duodenum  cause  an  increased  flow  of  bile,  which 
increase  has  been  attributed  to  a  mere  contraction  of  the  gall  bladder 
and  bile  ducts,  effected,  in  some  way,  mechanically  or  reflexly,  by 
the  entry  of  the  acid  contents  of  the  stomach  into  the  duodenum. 
I  suggest  that  part  at  least  of  this  augmented  flow  is  due  to  an  in- 
creased secretion  of  the  liver,  not  to  a  simple  emptying  of  the  Taile 
reservoirs,  and  that  the  increased  secretion  is  brought  about  in 
accordance  with  the  alkali-acid  theory  which  I  have  propounded  (sec 
Section  7) ;  the  acid  contents  of  the  duodenum  stimulating  the 
secretion  of  the  alkaline  bile,  and  the  still  more  alkaline  pancreatic 
juice. 

It  has  long  been  held  that  nitric  acid  acts  in  some  way  beneflcially 
On  long-standing  diseases  of  the  liver,  such  as  chronic  congestion  and 
cirrhosis,  and  that  it  will  augment  the  flow  of  bile  after  the  liver  has 
struck  work  from  the  excessive  use  of  mercury. 

Prom  his  experiments  on  fasting  dogs  Rutherford  concludes  that 
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nitro-hydrochloric  acid  is  a  hepatic  stimulant,  thus  confirming  the 
conclusions  founded  on  clinical  experience. 

There  can  be  no  doubt  that  sulphuric  acid  is  highly  useful  in 
checking  summer  and  choleraic  diarrhoeas,  although,  as  it  is  gene- 
rally administered  with  opium  and  warm  carminatives,  it  is  difficult 
to  distribute  to  each  remedy  its  exact  share  of  merit.  Its  mode  of 
action  is  less  obvious  than  its  efficacy.  It  may  control  the  forma- 
tion of  acid  in  the  intestines,  or  it  may  act  as  an  astringent,  and  so 
check  the  diarrhoea.  If  it  acts  as  an  astringent,  then,  since  the  acid 
IS  soon  neutralized  and  converted  into  a  sulphate  in  the  upper  part 
of  the  small  intestine,  thereby  losing  its  astringency  at  once,  its 
influence  on  the  lower  and  middle  parts  of  the  small  intestine  must 
be  exerted  through  a  nervous  sympathy  existing  between  the  different 
parts  of  this  canal.  Sulphuric  acid  is  often  considered  to  act  capri- 
ciously, giving  rise  to  much  uncertainty  in  its  administration,  but 
the  lack  of  uniformity  in  its  results  can  be  accounted  for,  in  many 
instances,  by  the  dose  :  a  small  medicinal  dose  often  benefiting,  whilst 
a  full  one,  by  increasing  the  acidity  of  the  canal,  may  even  aggravate 
the  diarrhoea.  Dr.  Neligan,  and  other  authoi-ities,  recommend  sul- 
phuric acid  in  chronic  diarrhoea,  and  in  the  "  profuse  sweating  and 
colliquative  diarrhoea  of  hectic." 

In  small  medicinal  doses  nitric  acid  is  of  great  use  in  many 
diarrhoeas ;  it  often  acts  admirably  in  the  straining  diarrhoea  of 
childi-en,!  but  when  the  motions  are  green,  curdled,  and  mixed  with 
mucus,  other  remedies  are  to  be  preferred  to  acids.  Nitric  acid  may 
sometimes  be  used  with  great  benefit,  especially  when  given  with 
pepsin,  in  that  chronic  diarrhoea  of  children  marked  by  pale  and 
pasty  motions  smelling  sour  and  disagreeable. 

On  the  other  hand  acids  are  reputed  to  heighten  the  action  of 
purgative  medicines,  and  for  this  purpose  sulphuric  acid  is  sometimes 
employed :  sulphuric  acid  is  thus  given  to  increase  the  ptirgative 
effect  of  extract  of  aloes.  Acids  further  are  often  added  to  purgative 
salts,  such  as  Epsom  salt,  when  an  additional  tonic  and  bracing  action 
on  the  mucous  membrane  is  desired,  as  in  many  cases  of  aneemia  in 
young  women. 

If  not  already  neuti-alized  on  their  passage  into  the  blood,  these 
acids  must  at  once  become  so  after  their  entry,  and  it  would  appear 
that  henceforth  their  history  must  be  that  of  the  salts  they  form. 
Yet  the  received  teaching  of  the  action  of  these  acids  on  the  organs 
of  the  body  is  so  different  from  that  of  any  of  their  salts  that  the 
behaviour  of  the  acids  must  be  spoken  of  separately. 

On  combining  with  the  alkalies  of  the  blood,  the  acids  must  set 
free  some  weaker  acids,  and  so  to  a  slight  extent  lessen  the  alkalinity 
of  that  fluid,  as  is  evidenced  by  the  increased  acid  reaction  of  the 

'  The  green  colour  of  the  motions  indicates  iii  itself  an  increased  acidity 
of  the  intestinal  contents. 
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urine  following  the  use  of  mineral  acids.^  What  further  effects 
they  may  have  on  the  blood  is  at  present  quite  unknown.  They 
are  reputed  to  be  tonic  and  bracing  to  the  body  generally,  but  the 
improvement  in  the  general  health  may  more  safely  be  attributed 
to  their  action  on  the  intestinal  canal.  Still,  they  do  produce  certain, 
important  changes  in  the  fluids  and  solids  of  the  body,  since  in  the 
absence  of  lime-juice  or  fresh  vegetables,  acids,  especially  vinegar, 
act  as  preventives  of  scurvy. 

The  functions  of  the  body  are  supported  by  an  alkaline  or  neutral 
blood  alone.  Slight  acidity  is  at  once  destructive  of  all  function. 
This  is  well  seen  in  experiments  with  the  detached  frog's  heart. 
When  supplied  with  blood,  or  with  saline  solution  to  which  a  physio- 
logical quantity  of  potash  and  lime  salts  has  been  added,  and  a  small 
quantity  of  acid  is  then  added,  enough  only  to  cause  the  faintest  acid 
reaction,  the  heart  soon  ceases  to  beat  spontaneously,  and  in  a  little 
while  all  contractility  will  be  lost,  the  ventricle  refusing  to  contract 
when  stimulated  by  a  strong  faradic  shock.  [I  find  that  a  ventricle 
will  beat  for  hours  when  fed  by  a  neutral  fluid,  composed  of  saline 
solution  containing  one  ten-thousandth  part  of  potassium  chloride  and 
a  mimite  dose  of  calcium  chloride.]  It  is  obvious,  then,  that  though 
alkali  in  the  blood  is  not  necessary  for  function,  yet,  as  with  every 
performance  of  function  by  the  organs  acid  is  formed,  certainly  this 
is  the  case  for  muscular  contraction,  the  neutral  fluid  wonld  soon 
become  acid,  and  function  be  destroyed ;  this  is  obviated  by  the  alkali 
of  the  blood  which  neutralizing  the  acid  prevents  its  depressing  effect 
on  the  tissues. 

Acids  seem  sometimes  to  abate  the  rapidity  of  the  pulse  in  fevers, 
a  result  not  due  probably  to  the  direct  action  of  the  acid  on  the  heart 
or  nervous  centres,  but  rather  to  the  relief  arising  from  diminished 
thirst. 

Hydrochloric  acid  is  frequently  given  in  fevers,  especially  of  a 
typhoid  character. 

Dr.  Kees  recommends  large  doses  of  lime-juice,  to  the  extent  of 
eight  ounces  daily,  in  acute  rheumatism.  Dr.  Inman  also  speaks 
highly  of  this  treatment,  and  observes  that  neither  tartaric  nor  citric 
acids  nor  lemon-juice  can  be  substituted  for  lime-juice. 

Nitric  acid  is  recommended  in  secondary  syphilis.  It  has  been 
said  sometimes  to  induce  salivation ;  if  so,  this  may  have  been  due 
to  the  direct  action  of  the  acid  upon  the  mucous  membrane  of  the 
mouth  increasing  the  alkaline  secretion  of  the  salivary  glands. 

Sulphuric  acid,  especially  in  conjunction  with  sulphate  of  zinc, 
checks  the  profuse  sweating  of  phthisis  and  other  exhausting  diseases. 
Dr.  Graves  ascribed  a  similar  action  to  vinegar,  and  often  used  this 
favourite  receipt :  Distilled  vinegar  gij..  Laurel  water  5ij.,  Syrup  ^vj., 

*  The  power  of  acids  to  increase  the  acidity  of  the  urine  is  difficult  of 
demonstration. 
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Water  3V.  Of  this  one  ounce  or  two  ounces  was  to  be  taken  every 
third  or  fourth  hour.  Sulphuric  acid  is  supposed  to  check  bleeding 
from  the  lungs  or  womb/  i.e.,  to  exert  an  astringent  action  upon 
organs  which  it  can  only  reach  after  absorption  into  the  circulation. 
It  IS  difficult,  indeed,  to  understand  how  an  ordinary  dose  of  sulphuric 
acid  can  exercise  such  an  influence  after  becoming  so  greatly 
diluted  by  admixture  with  the  blood,  and  the  difficulty  is  enhanced 
by  the  consideration  that  these  acids,  either  before  or  immedi- 
ately after  their  entrance  into  the  circulation,  will  have  Ijeen  con- 
verted into  neutral  salts,  viz.,  sulphates,  nitrates,  and  phosphates. 
Whatever  influence,  however,  is  exerted  directly,  i.e.  topically,  on 
distant  organs  must  be  effected  by  these  same  salts  ;  yet  we  cannot 
ascribe  to  any  of  the  salts  of  these  acids  properties  similar  to  those 
attributed  to  the  acids  themselves.  We  must  not,  however,  overlook 
the  possibility  of  a  reflex  action  upon  the  deep  organs,  by  virtue  of  a 
stimulation,  exerted  by  the  acids,  as  such,  upon  the  alimentary  tract. 

In  such  questions  experience  is  a  surer  guide  than  speculation. 
Nor  may  we  forget  the  subtle  influence  of  even  small  doses  on  distant 
organs  of  the  body,  which  is  strikingly  exemplified  by  the  effect  of 
medicines  taken  by  the  mother  upon  the  infant  she  is  nursing,  an 
effect  which  can  only  reach  the  child  directly  through  the  mother's 
milk ;  thus  it  is  recognised  that  acids  taken  for  some  time  induce  in 
the  child  sickness,  diarrhoea,  and  colicky  pains. 

Many  recommend  acids  in  chronic  bronchitis,  and  find  that  they 
lessen  the  secretion.  Eohrig,  in  his  experiments  on  animals,  found 
that  acids  lessened  the  secretion  from  the  tracheal  mucous  membrane, 
but  very  probably  the  value  of  acids  in  such  cases  will  be  in  chief 
part  explained  by  the  tonic  influence  of  acids  upon  the  whole  body. 

Phosphoric  and  lactic  acids  are  employed  in  diabetes.  Griesinger, 
who  has  carefully  studied  the  action  of  phosphoric  acid,  considers 
that  it  does  more  harm  than  good.  He  employed  the  acid  to  the 
extent  of  an  ounce  daily,  and  found  that  this  dose  increased  the 
sugar. 

Since  the  members  of  this  group  augment  the  acidity  of  the  urine, 
it  has  been  proposed  to  dissolve  phosphatic  calculi  by  artificially 
acidifying  the  urine  by  their  administration ;  but  these  acids 
influence  only  very  slightly  the  acidity  of  urine,  and  they  would 
have  to  be  taken  for  a  prolonged  period  before  they  could  materially 
diminish  the  bulk  of  a  stone ;  moreover,  there  would  remain  the 
insuperable  objection  that  this  method  of  treating  calculi  would 
seriously  damage  the  mucous  membrane  of  the  stomach  and  in- 
testines. 

The  injection  into  the  bladder  of  nitric  acid,  sufficiently  diluted, 
has  been  employed  with  success  by  some  eminent  surgeons,  and  is 

1  Sucking  the  juice  of  one  or  two  lemons  is  a  domestic  remedy  for  excessive 
menstrual  flow. 
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a  far  more  effectual  treatment  for  phosphatic  calculi.  The  experi- 
meats  of  Sir  W.  Roberts  on  the  solvent  power  of  dilute  solutions  of 
this  acid  on  calculi,  after  their  removal  from  the  body,  led  him  to 
the  conviction  that  this  treatment  is  worthy  of  a  much  wider  applica- 
tion than  it  at  present  receives;  moreover,  by  neutralizing  the 
urine  if  alkaline,  and  so  preventing  its  decomposition,  nitric  acid 
injections  will  protect  the  mucous  membrane  of  the  bladder  from 
the  irritation  of  the  ammoniacal  urine. 

The  further  influence  of  sulphuric,  nitric,  and  hydrochloric  acids 
on  the  urine  is  unknown.  Of  the  influence  of  acetic  and  phosphoric 
acids  we  shall  speak  in  another  place. 

It  should  be  remembered  that  phosphoric  acid  maj'- possess  many 
other  properties  than  those  already  specified,  but  these  will  be 
referred  to  in  speaking  of  the  phosphates,  for  it  is  in  this  form  that 
phosphoric  acid  exists  in  the  blood,  and  manifests  many  of  its  bene- 
ficial effects  on  the  diseased  body  ;  we  may,  however,  mention  that 
phosphoric  acid  is  often  prescribed  in  nervous  and  general  debility. 

Taken  internally  for  any  length  of  time  the  acids  are  apt  to  damage 
the  teeth,  dissolving  the  earthy  constituents.  They  are  therefore 
best  taken  through  a  quill,  a  glass  tube,  or  a  reed  ;  it  is  also  well 
to  rinse  the  mouth  out  with  plain  water  after  the  dose. 
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Sulphurous  acid  is  generally  considered  to  be  a  potent  poison  to 
the  lower  forms  of  life,  and  is  commonly  used  as  a  deodorizer  and 
disinfectant.  It  is  a  deodorizer  by  virtue  of  its  power  to  arrest 
putrefaction,  and  hence  it  may  be  used  to  prevent  bad  smells,  but  it 
has  been  said  to  possess  little  or  no  power  of  decomposing  offensive 
gases,  and  therefore  to  be  of  little  service  in  destroying  foul  odours. 
This  however  is  an  over-statement,  for  it  is  able  to  decompose  sul- 
phuretted hydi'ogen  with  precipitation  of  sulphur.  It  arrests  fermen- 
tation by  destroying  the  minute  organisms  which  determine  this 
process,  and  it  is  supposed  to  disinfect  in  like  manner  by  destroying 
the  micro-organisms  which  propagate  contagious  diseases.  Koch's 
experiments,  however,  satisfy  him  that  sulphurous  acid,  gaseous  or 
in  watery  solution,  is  not  a  disinfectant  of  much  practical  value,  and 
has  little  power  over  bacterial  life,  in  particular  over  the  spores  of 
bacilli. 

It  must  be  borne  in  mind  that  sulphurous  acid  corrodes  metals, 
so  that,  when  used  as  a  disinfectant,  these  should  be  protected  by  a 
covering  of  some  greasy  substance ;  it  also  bleaches  vegetable  colours, 
and  is  absorbed  by  cloth  and  leather.  (Russell,  Quain's  Dictionary.) 
In  fumigating  a  room,  sufficient  sulphur,  about  one  pound  to  every 
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thousand  cubic  feet  of  space,  should  be  burned,  and  the  escape  of  the 
gas  by  the  chimney,  windows,  and  crevices  of  the  doors,  should  be 
prevented.  1  It  is  better  to  repeat  this  process  three  or  four  times 
at  intervals  of  twenty-four  hours.  To  disinfect  a  bed,  Mr.  Startin 
recommends  that  a  warming-pan  containing  live  coals  sprinkled  with 
sulphur  should  be  put  between  the  clothes  till  the  sulphur  is  con- 
sumed. A  damp  napkin  held  before  the  mouth  will  prevent  the 
sulphurous  acid  from  irritating  the  lungs.  It  is  far  better,  however, 
to  submit  the  bedding,  etc.,  which  cannot  be  boiled,  to  steam  at  a 
temperature  between  250°  and  300°  in  a  disinfecting  chamber  or 
oven  ;  the  exposure  should  last  two  or  three  hours. 

^  Baxter  finds  that  sulphurous  acid  is  more  destructive  of  the  vaccine 
virus  than  either  chlorine  or  carbolic  acid. 

One  of  the  quickest  ways  of  curing  itch  is  to  immerse  the  patient, 
leaving  the  head  free,  in  a  gaseous  bath  of  sulphurous  acid,  made 
by  burning  12  drachms  of  sulphur  in  a  suitable  apparatus.  Whilst 
in  the  bath,  the  patient's  clothes  should  be  baked;  in  this  way, 
within  half  an  hour,  the  patient  is  cured  of  the  itch,  and  is  made 
free  from,  the  risk  of  re-infection. 

The  acid  will  cure  tinea  versicolor,  also  known  as  pityriasis  versi- 
color, by  destroying  the  parasite  on  which  the  disease  depends. 
Tor  this  purpose  the  aqueous  solution  of  the  pharmacopceial  acid, 
mixed  with  an  equal  quantity  of  glycerine,  may  be  used,  the  surface 
affected  being  freely  mopped  with  this.  Warm  baths  should  also  be 
employed  to  assist  the  acid  by  removing  the  layers  of  cuticle  cover- 
ing in  the  parasite.  The  pharmacopceial  acid  is  useful  also  in  favus, 
and  in  tinea  tonsurans,  but  when  these  affections  are  unusually 
obstinate  its  action  should  be  assisted  by  epilation. 

Applied  strong  or  diluted,  in  various  proportions,  the  solution  of 
the  B.P.  speedily  removes  thrush. 

Dr.  Dewar,  of  Kirkaldy,  has  drawn  attention  to  the  beneficial 
action  of  sulphurous  acid  in  various  diseases,  and  many  of  his  state- 
ments have  been  confirmed  by  subsequent  observers. 

Dr.  Dewar  applies  the  sulphurous  acid  in  three  ways,— as  a  solu- 
tion, by  fumigation,  and  by  the  spray-producer.  A  solution  of  the 
acid,  or  the  fumigation,  will,  he  says,  speedily  cure  chilblains  and 
chapped  hands.  Wounds  and  sore  nipples  he  treats  with  the  solu- 
tion, kept  constantly  applied,  either  in  full  strength  or  diluted.  The 
same  treatment,  he  employs,  also,  to  prevent  or  quickly  dissipate  the 
effects  of  bruises.  Equal  parts  of  the  acid  of  the  Pharmacopoeia,  and 
of  water  or  glycerine,  will,  he  states,  at  once  ease  the  biu'ning,  and 
prevent  the  spread  of  erysipelas. 

1  Cyrus  Edson  uses  3  lbs.  of  sulphur  to  every  thousand  cubic  feet.  We 
may  remind  that  Koch  recommends  the  use  of  chlorine  in  preference  to 
sulphur.  {Sec  Chlorine.)  The  destructive  action  of  chlorine  upon  textures, 
etc.,  is,  however,  far  more  serious. 


SULPHUROUS  ACID,  SULPHITES,  HYPOSULPHITES 


171 


According  to  the  same  authority,  many  of  the  respiratory  tract 
diseases  are  amenable  to  sulphurous  acid;  amongst  others,  cold  m 
the  head,  influenza,  tonsilitis,  malignant  sore-throat  (scarlatinal  or 
otherwise),  laryngitis,  chronic  bronchitis,  chronic  phthisis,  asthma, 
croup  and  clergyman's  hoarseness  ;  he  also  recommends  it  as  of  value 
in  typhoid  fever.  ^ 

The  acid  may  be  applied  to  the  throat  by  fumigation,  the  gas  being 
breathed,  or  by  inhalation ;  for  this  purpose  a  few  drops  should  be 
added  to  hot  water,  and  the  steam  inhaled.  The  acid  may  also  be 
applied  by  a  camel-hair  brush,  or  by  the  spray-producer. 

It  may  be  carried  into  the  lungs  by  fumigation,  inhalation,  or  by 
the  spray.  If  properly  and  carefully  employed,  the  pharmacopceial 
acid  excites  scarcely  any  irritation  or  annoyance.  The  application 
of  sulphurous  acid  gas  may  be  conducted  in  the  following  way  :— 

"  Put  a  few  red-hot  cinders  into  a  kitchen  shovel,  set  this  upon  a 
wooden  stool,  and  then  sprinkle  flowers  of  sulphur  from  time  to 
time  till  the  room  is  not  inconveniently  filled  with  smoke." 

The  spray  may  be  applied  by  a  vaporizer  now  in  common  use, 
furnished  with  vulcanite  tubes  constructed  upon  Dr.  Dewar's  plan : 
there  are  many  available  and  convenient  forms  of  spray  apparatus 
now  to  be  had ;  the  tubes  should  be  of  vulcanite  or  glass.  Tor  a 
child  the  instrument  should  be  held  about  three  feet  from  the  mouth, 
and  the  fine  spray  of  the  undiluted  B.P.  solution,  if  it  can  be  borne, 
should  be  inhaled,  and  the  process  repeated  according  to  circumstances. 
In  an  acute  attack  of  diphtheria,  with  no  time  to  lose,  it  may  be 
repeated  hourly,  or  even  oftener.  Sulphurous  acid  may  also  be  used 
as  a  gargle  or  wash. 

In  applying  the  spray  to  adults  Dr.  Dewar  directs  the  operator 
"  to  hold  the  nozzle  of  the  instrument  about  six  inches  from  the 
patient's  mouth,  and  administer  three  or  four  whiffs  to  begin  with ; 
then,  after  an  interval,  during  which  a  cough  or  two  is  given,  the 
process  is  repeated,  about  twenty  squeezes,  in  all,  which  represents 
the  injection  of  from  forty  to  sixty  minims  of  acid.  The  acid  should 
be  pure." 

For  the  relief  of  rheumatism  and  gout,  besides  the  fumigation,  Dr. 
Dewar  advises  that  the  bed-clothes  should  be  exposed  to  the  strong 
fumes,  and  then  spread  over  the  patient,  who  after  sweating '  and 
sleeping  wakes  much  relieved. 

Dr.  Lawson  speaks  highly  of  sulphurous  acid  as  a  remedy  for 
pyrosis ;  indeed,  he  says  it  never  fails  to  be  of  service,  and  in  pay 
experience  it  seldom  does  fail.  Ten  to  fifteen  minims  in  water 
should  be  taken  ten  minutes  before  each  meal.  The  sulphite  he 
finds  useless. 

'  Of  late  typhoid  fever  lias  been  treated  to  a  considerable  extent  by  the 
internal  administration  of  antiseptics.  The  results,  however,  have  not  been 
very  striking. 
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Sulphurous  acid,  in  doses  of  five  to  ten  minims,  often  prevents 
tiatulence  produced  by  fermentation,  and  is  especially  useful  when 
the  gas  IS  abundant.  It  is  more  efficient  than  sulphites  and  hypo- 
sulphites. Sulphites  and  hyposulphites  have  been  employed  to 
destroy  sarcinte  and  torulae  in  the  stomach. 

Sulplmrous  acid  is  useful  as  a  wash  or  gargle  in  diphtheria. 

Sulphites,  administered  by  the  mouth,  will,  it  is  said,  prevent  de- 
composition and  putrefaction  of  the  urine  in  the  bladder. 

It  IS  said  that  hyposulphite  of  soda,  in  fifteen  to  twenty-grain 
dose,  every  two  hours,  will  cure  intermittent  fever,  but  more  careful 
observers  do  not  corroborate  this  statement. 

It  was  at  one  time  said  to  be  useful  in  the  acute  specific  fevers. 

Sulphurous  acid  in  aqueous  solution  is  liable  to  suffer  oxidation  to 
sulphuric  acid,  on  keeping.  This  must  be  guarded  against  by  order- 
ing it  to  be  freshly  prepared.  Its  specific  action  as  a  deoxydizant  is 
lost  when  it  becomes  sulphuric  acid. 


CHROMIC  ACID 

Chromic  acid  coagulates  albumen,  is  a  powerful  oxidizant  of  organic 
matter,  destroys  the  lower  organisms,  and  decomposes  ammonia  and 
sulphuretted  hydrogen :  thus  it  acts  as  a  disinfectant  and  deodorizer. 

Chromic  acid  was  first  used  as  an  escharotic  by  Mr.  John  Marshall, 
who  employed  it  to  remove  warty  growths  from  the  nose,  genital 
organs,  or  elsewhere.  Immediately  after  touching  the  parts  with 
chromic  acid  Mr.  Marshall  applies  lead  lotion,  "  which  restrains  the 
subsequent  inflammation,  relieves  the  subsequent  soreness,  and  does 
not  in  any  way  neutralize  or  retard  the  rapid  effects  of  this  appar- 
ently useful  escharotic."  He  uses  a  solution  containing  a  hundred 
grains  of  crystallized  chromic  acid  in  an  ounce  of  water.  "The 
solution  is  best  applied  by  the  aid  of  a  irointed  glass  rod,  or  when  a 
large  quantity  is  needed,  by  means  of  a  small  glass  tube,  drawn  to  a 
point.  Only  so  much  should  be  applied  as  will  saturate  the  diseased 
growth,  avoiding  the  surrounding  healthy  mucous  membrane,  for, 
though  the  solution  is  not  sufficiently  powerful  as  an  escharotic  to 
destroy  or  even  vesicate  the  mucous  membrane,  it  may  give  rise  to  an 
unnecessary  amount  of  inflammation."  "  Any  suiDerfluous  acid  may 
be  removed  by  a  piece  of  wet  lint.  The  first  effect  of  its  application 
to  the  warts  is  to  produce  a  slight  smarting  pain.  If,  however,  any 
ulcerated  surface  be  touched,  the  pain  is  of  a  bm-ning  character,  more 
lasting,  but  not  so  acute  and  intolerable  as  that  caused  by  nitrate  of 
silver,  or  by  nitric  acid,  with  or  without  arsenious  acid.  Under  its 
influence,  the  morbid  growths  rapidly  waste,  in  some  cases  being 
thi-own  off  altogether,  and  in  others  undergoing  a  partial,  though 
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evident,  diminution  in  size.  The  best  immediate  dressing  is  dry 
lint,  afterwards  the  part  may  be  washed  with  lead  lotion,  and  dressed 
with  lint  moistened  in  the  same."  "In  most  cases  one  application 
suffices,  the  cure  being  completed  in  from  four  to  eight  days.  In 
severe  cases,  where  the  warts  are  large,  repeated  applications  are 
necessary."  Mr.  Marshall  further  states  that  "  chromic  acid  solution 
neither  burns  nor  stains  linen  ;  it  all  washes  out." 

For  caustic  purposes  chromic  acid  is  sometimes  used  in  greater 
strength,  viz.,  in  the  form  of  the  liquid  which  results  from  the  addi- 
tion of  just  sufficient  water  to  make  the  crystals  liquefy.  The  mode 
of  application  is  just  the  same.  Care  must  be  taken  to  restrict  the 
application  to  the  diseased  part,  and  not  to  use  more  of  the  acid 
than  suffices  for  this  purpose.  Death  has  happened  more  than  once 
from  too  free  an  application.    {See  Wood.) 

Internally,  chromic  acid  acts  as  a  violent  corrosive. 

We  must  caution  against  the  mixing  of  chromic  ,acid  and  glycerine, 
except  with  great  care,  else  there  is  risk  of  explosive  chemical  action. 
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Unlike  many  disinfectants  and  antiseptics,  boric  acid  does  not  either 
oxidize  or  deoxidize :  in  this  respect  it  contrasts  with  the  chlorine, 
bromine,  and  iodine  group,  and  with  chromic  acid,  sulphurous  acid, 
etc.  Though  not  destructive  to  all  the  lower  forms  of  life,  boric  acid 
is  largely  used  as  an  antiseptic  dressing  for  wounds,  and  it  is  em- 
ployed chiefly  as  a  lotion  or  ointment.  The  lotion  is  composed  of  one 
part  of  boracic  acid  in  twenty  of  hot  water,  which  on  cooling  yields 
a  saturated  solution.  The  ointment  is  now  largely  used  for  burns, 
eczema,  etc.  The  lotion  is  often  useful  in  pruritus  pudendi,  eczema 
of  the  vulva,  some  forms  of  leucorrhcea,  and  in  vaginitis.  A  pint  of 
a  saturated  solution  of  boracic  acid  used  daily  to  flush  the  nose  is 
very  useful  in  chronic  ozoena.  The  saturated  solution  is  also  useful 
to  wash  out  abscesses,  empysemas,  etc.  Cyon  finds  that  it  has  very 
little  physiological  action,  and  is  less  irritating  than  inany  other  sub- 
stances used  for  the  purpose. 

Though  this  is  true,  and  that  boric  lotions  and  dressings  of  all 
kinds  are  extensively  used,  with  excellent  resiilts,  yet  occasionally 
symptoms  of  poisoning  arise,  and  occasionally  fatal  results.  The 
symptoms  have  included  general  and  circulatory  depression,  often 
with  the  development  of  an  erythematous  rash,  especially  of  the 
lower  limbs,  sometimes  of  ecchymoses — also  in  some  cases  symptoms 
of  gastric  irritation. 

The  late  Dr.  Simpson,  of  Highgate,  told  me  that  boracic  acid  dis- 
solved in  glycerine  was  a  very  useful  local  application  in  diphtheria. 
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In  a  letter  to  me  he  says  During  the  last  epidemic  of  diphtheria 
I  have  used  boracic  acid  dissolved  in  glycerine  (in  a  water  bath)  of 
the  strength  of  1  in  30,  applied  by  means  of  a  brush  to  the  throat 
every  two  hours  day  and  night,  until  all  traces  of  membrane  had 
disappeared.  The  patches  took  on  a  white  colour,  with  no  offensive 
odour  emanating,  and  in  the  course  probably  of  forty-eight  hours, 
and  often  much  earlier,  no  trace  of  membrane  was  visible.  Dr' 
Cossar  Ewart  and  I  found  by  experiment  that  bacteria  present  in 
the  membrane  so  treated  could  not  be  propagated.  Children  do  not 
dislike  the  taste.  I  find  boracic  acid,  of  strength  1  in  50,  of  service 
also  in  stomatitis." 

The  value  of  this  local  treatment  of  diphtheria  we  can  fully  endorse. 
It  gives  most  excellent  results.  We  should  however  recommend  a 
saturated  solution  of  boric  acid  in  glycerine,  about  1  in  5,  in  pre- 
ference to  the  above  strength.  An  essential  of  this  and  indeed  of  all 
local  applications  in  diphtheria  is  frequency— this  should  be  every 
hour  during  the  day,  every  two  hours  at  night,  at  least  during  the 
first  24  or  possibly  48  hours. 

An  ointment  composed  of  three  parts  of  acid,  five  of  paraflSn,  and 
ten  of  vaseline,  makes  a  good  ointment  for  eczema  and  burns. 

Boracic  acid  in  solution  or  mixed  with  honey  or  glycerine  (1  in  4  or 
5)  is  useful  in  simple  and  ulcerative  stomatitis  and  in  thrush. 

Boro-glyceride,  discovered  by  BarfF,  is  powerfully  antiseptic,  and  is 
recommended  to  preserve  meat  and  vegetables.  Barff  shows  that  it 
will  preserve  meat  for  months  without  impairing  its  quality.  It  is 
useful  as  an  injection  in  ozoena,  vaginitis,  and  m-ethritis,  in  the 
strength  of  one  part  in  twenty  of  water. 

It  is  difficult  to  over-estimate  the  value  of  boric  acid  in  its  many 
forms  of  application. 

It  is  used  extensively,  both  in  general  and  special  sui'gery.  Eye 
surgeons  make  use  of  it  with  the  best  results  in  vaiying  strengths 
up  to  ten  grains  to  the  ounce  of  water,  or  even  stronger. 

Dressings  of  all  kinds,  lint,  cotton-wool,  gauze,  are  impregnated 
with  it. 

It  makes  an  excellent  admixture  to  powders :  thus  in  varying 
proportions  with  starch  it  makes  a  good  du.sting  powder  for  infants. 
A  good  formula  for  external  use  is  that  of  Guy's  Hospital,  viz. :  boric 
acid  one  part,  oxide  of  zinc  three  parts,  starch  six  parts.  Such  a 
powder  will  be  found  very  useful  to  dust  over  the  skin  to  keep  the 
parts  sweet  under  a  Martin's  rubber  bandage. 

Boric  acid  is  also  used  internally  for  its  influence  upon  the  urine, 
as  an  anti-fermentative.  A  dose  of  ten  grains  every  G  or  4  hours 
gives  very  good  results  in  ammoniacal  urine  and  in  cystitis — this  is  a 
valuable  treatment. 
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Group  embracing  CAUSTIC  POTASH,  SOLUTION  OF  POTASH, 
CARBONATE  AND  BICARBONATE  OF  POTASH,  ACE- 
TATE OF  POTASH,  CITRATE  OF  POTASH,  and  the  corre- 
sponding preparations  of  SODA,  also  POTASH  SOAP,  SODA 
SOAP,  BORAX,  and  some  others 

The  members  of  this  group  are  all  endowed  with  a  very  high 
diffusion-power,  the  potash  in  greater  degree  than  the  soda-salts.  All 
are  very  freely  soluble  in  water.  With  the  exception  of  the  acetates 
and  citrates  of  potash  or  soda,  they  have  an  alkaline  reaction,  weak 
in  some,  such  as  the  biborate  of  soda  and  the  bicarbonates,  but  very 
marked  in  others,  such  as  caustic  potash  or  soda. 

They  dissolve  the  nitrogenous  constituents  of  the  animal  textures  ; 
and  their  solvent  power  is  in  proportion  to,  yet  distinct  from,  their 
affinity  for  water. 

Owing  to  their  affinity  for  water,  and  their  solvent  action  upon 
the  nitrogenous  tissues,  several  of  these  substances,  by  abstracting 
the  constituent  water,  will  destroy  the  skin  or  other  structures  to  a 
considerable  depth.  The  caustic  alkalies  possess  a  greater  affinity 
for  water,  and  therefore  a  more  solvent  and  destructive  action  on 
the  tissues,  than  the  remaining  members  of  this  group.  The  solutions 
of  the  caustic  alkalies  and  of  the  carbonates  come  next ;  while  the 
bicarbonates,  acetates,  and  the  rest  of  this  group,  are  comparatively 
feeble  agents  topically. 

The  caustic  alkalies,  undiluted,  or  mixed  with  caustic  lime  to  lessen 
their  activity,  are  occasionally  employed  to  destroy  warty  growths 
or  the  hard  edges  of  some  unhealing  sores,  such  as  chancres,  also  to 
open  abscesses,  and  to  make  issues. 

It  must  be  borne  in  mind  that  the  caustic  alkalies,  possessing  in 
common  with  the  rest  of  this  group  a  high  diffusion-power,  will 
penetrate  the  tissues  and  destroy  them  widely  and  deeply,  and, 
unless  great  care  is  taken,  the  undue  diffusion  of  the  alkali  will 
destroy  a  far  larger  amount  of  strvicture  than  is  intended,  producing 
a  large  slough,  and  leaving,  of  course,  a  correspondingly  large  sore. 
To  avoid  this,  the  action  of  the  alkali  should  always  be  checked  before 
it  has  taken  full  effect,  since  the  corroding  will  continue  for  some 
hours  ;  further,  it  is  essential  that  other  precautions  should  be  ob- 
served, lest  the  caustic  alkali  dissolved  in  the  fluids  of  the  tissues 
run  over  a  large  surface,  and  thus  extend  its  destructive  action  too 
widely  as  well  as  too  deeply.  In  making  an  issue,  therefore,  pieces 
of  plaster,  with  a  hole  in  them  of  the  required  size,  should  be  placed 
one  over  the  other,  and  the  caustic  then  applied  to  the  skin  exposed 
through  the  hole  ;  in  this  way  the  neighbouring  parts  are  effectually 
protected.  As  soon  as  the  application  has  lasted  long  enough,  it  is 
desirable  to  wash  the  surface  with  vinegar  and  water  to  neutralize 
any  remaining  alkali.    As  to  the  mode  of  application,  the  caustic, 
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very  slightly  moistened,  is  to  be  rubbed  on  the  surface  till  the  skin 
assumes  a  dull  bluish  look,  and  the  softened  cuticle  rubs  off  easily  ; 
the  application  of  a  poultice  will  now  help  the  separation  of  the 
dead  parts,  and  ease  the  pain. 

Sodium  bicarbonate,  ten  or  fifteen  grains  to  the  ounce  of  water, 
readily  dissolves  the  false  membrane  of  diphtheria,  and  this  solution 
is  at  present  used  largely  as  a  local  application  to  the  throat  in  this 
disease,  and  also  to  the  trachea  and  larynx,  through  the  wound  after 
tracheotomy. 

The  carbonates  of  the  alkalies  are  employed  in  the  treatment  of 
itch,  either  in  the  form  of  soap,  or  of  ointment,  to  remove  the  super- 
ficial and  dead  cuticle,  and  so  break  up  the  burrows  of  the  itch  insect. 

By  virtue  of  the  alkali  Avhich  it  contains,  soap  softens  and  thus 
facilitates  the  removal  of  the  scales  of  p,soriasis. 

The  solution  of  a  member  of  this  group  sponged  over  the  peccant 
part  will  often  allay  the  troublesome  itching  which  accompanies  many 
skin  diseases.  Weak  solutions  of  the  caustic  salt's,  or  of  their  car- 
bonates, are  the  most  effective.  Thus  a  solution  of  carbonate  of 
potash  or  soda,  containing  a  drachm  of  the  salt  to  a  pint  of  water, 
applied  with  a  small  piece  of  sponge,  is  often  of  extreme  comfort  in 
urticaria  or  lichen  urticatus.^  A  solution  of  the  same  strength,  of 
cyanide  of  potassium,  which  has  also  a  strong  alkaline  reaction,  is, 
pei-haps,  a  still  more  effective  application.  Here  we  have  a  specific 
action  due  to  the  acid  radicle  in  addition  to  mere  alkalinity.  {See 
Hydi'ocyanic  acid.) 

The  itching  of  many  other  eruptions,  as  of  scabies,  eczema,  pruritus 
ani,  and  pruritus  vulvae,  and  the  prurigo  caused  by  lice,  yield  more 
imdily  to  other  applications,  which  are  indicated  elsewhere. 

In  the  treatment  of  eczema  a  weak  solution  of  carbonate  of  potash 
or  of  soda  finds  much  favour.  I  have  no  doubt  of  its  usefulness  in 
the  early  and  middle  stages  of  the  disease,  when  the  red  and  raw 
surface  weeps  copiously  :  but  when  the  weeping  has  ceased,  and 
especially  when  mere  desquamation  remains,  the  alkali  fails  to  be 
of  use,  and  other  applications  are  preferable.  Dr.  Hughes  Bennett 
recommends  a  solution  containing  half  a  drachm  of  carbonate  of  soda 
to  a  pint  of  water,  the  affected  surface  to  be  kept  constantly  moist  by 
a  thin  piece  of  lint,  soaked  in  the  solution  and  covered  either  with  oil- 
skin, or  with  a  piece  of  lint  spread  with  simple  ointment ;  a  weaker 
solution  acts  sometimes  still  better.  Like  the  oilskin,  the  lint  spread 
with  ointment  prevents  evaporation,  and  being  less  "  heating,"  is 
more  comfortable  to  the  patient.  This  treatment  is  an  instance  of 
the  general  proposition  {vide  section  on  the  topical  action  of  alkalies 
and  acids  on  the  secretions)  that  alkalies  as  local  applications  check 

1  Lichen  urticatus  is  now  regarded  as  a  variety  of  urticaria,  and  the 
lichens  generally,  of  the  older  nomenclature,  are  distributed  under  various 
^  headings. 
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alkaliue  secrebiouri,  for  the  fluid  which  oozes  so  abundantly  from  ecze- 
uiatous  surfaces  is  itself  strongly  alkaline,  and  by  this  alkaline  applica- 
tion it  is  very  speedily  checked. 

It  must  be  admitted,  however,  in  some  instances,  that  an  alkali 
appears  to  irritate  the  skin,  a  result  often  due  to  an  over-strong 
solution.  During  this  treatment  attention  must  be  paid  to  the  state 
of  the  digestive  organs,  and  any  irritation  produced  by  teething, 
worms,' or  otherwise,  should  be  attended  to. 

In  eczema  it  is  sometimes  useful  to  wash  the  moist  and  weeping 
surface,  night  and  morning,  with  soap  and  water  ;  this  in  many  cases 
checks  the  secretion,  and  allays  the  heat  and  irritation.  If  a  strong 
soap  is  too  irritating,  a  milder  one  must  be  used.  In  chronic  forms 
of  eczema,  Hebra  recommends  the  application  of  liquor  potassse,  or  of 
a  stronger  sohition  of  caustic  potash.  He  advises  that  the  liquor 
potassee  should  bei  brushed  over  the  surface  once  a  day,  and,  if  it 
produce  much  smarting,  the  residiie  washed  off  with  cold  water. 
When  the  skin  is  only  slightly  infiltrated  and  thickened,  he  employs 
a  solution  composed  of  two  grains  of  caustic  potash  to  an  ounce  of 
water,  but  when  the  infiltration  is  more  pronounced  he  xises  a  solu- 
tion containing  fi'om  five  to  thirty  grains  or  more  to  the  ounce.^ 
These  stronger  applications  must  be  employed  once  a  day  only,  and 
must  be  quickly  washed  oft'  with  cold  water.  This  treatment  speedily 
allays  itching,  but  it  is  liable  to  make  the  skin  brittle,  and  to  obviate 
this  condition,  Dr.  McCall  Anderson  applies  every  night  either  cod- 
liver  oil  or  glycerine.  Dr.  Anderson  frequently  employs  alkalies  in 
conjunction  with  tar  or  oil  of  cade.  He  recommends  the  following 
prescription : — "  Equal  parts  of  soft  soap,  rectified  spirit,  and  oil  of 
cade.  A  little  of  this  to  be  firmly  rubbed  over  the  eruption  night 
and  morning,  and  Avashed  off"  before  each  re-application."  Mr.  Startin 
condemned  the  use  of  soap  in  eczema,  or  in  any  skin  disease,  recom- 
mending instead  a  wash  consisting  either  of  yolk  of  egg  and  water, 
or  of  milk  and  water. 

Sponging  the  head  several  times  a  day  with  a  saturated  solution  of 
borax  and  water  is  an  effectual  application  in  pityriasis  of  the  scalp  ; 
it  at  once  eases  the  itching,  loosens  the  scales,  and  cleans  the  head. 
Pityriasis  often  gives  way  in  a  short  time  to  this  treatment,  although, 
unfortunately,  the  affection  is  liable  to  return  after  a  variable  period  ; 
this,  however,  happens  also  when  the  disease  is  removed  by  other  treat- 
ment. Should  the  pityriasis  prove  rebellious,  glycerine  of  borax  often 
shows  itself  more  useful,  inasmuch  as  it  keeps  the  scalp  continually 
moist  with  the  weak  alkaline  preparation.  This  plan  is  useful,  also, 
in  eczema  of  the  ears  and  scald-head. 

Acne  punctata  generally  yields  to  the  use  of  hot  water  and  plenty 
of  soap  several  times  a  day,  a  treatment  which  keeps  open  the  orifices 

'  The  official  liquor  potassae  contains  twenty-soveu  grains  in  the  fluicl 
ouncCi 
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of  the  sebaceous  follicles  aud  prevents  the  accumulation  of  the  al)un- 
dant  secretion.  If  this  treatment  roughens,  reddens,  and  irritates 
the  skin,  it  should  be  Avell  lubricated  with  glycerine  of  starch  after 
each  washing. 

Free  ablution  with  soap  and  water  is  very  effective  in  decomposing 
and  removing  the  acid  irritating  secretions  which  keep  up  the  inter"^ 
trigo  so  often  infesting  the  buttocks  of  children,  or  that  seen  in  the 
folds  of  the  skin  of  stout  children  or  underneath  the  breasts  of  fat 
women.  After  carefully  drying  the  parts,  they  should  lie  smeared 
over  with  some  greasy  application,  this  being  generally  preferable  to 
dusting  powders,  such  as  starch  powder,  oxide  of  zinc,  or  boracic  acid. 
Caustic  potash  or  soda  has  been  sometimes  used  to  open  abscesses 
with  the  intention  of  preventing  scarring,  but  modern  surgery  will 
hai-dly  accept  such  methods. 

A  tablespoonful  of  common  washing  soda,  added  to  half  a  gallon 
of  warm  water,  is  useful  in  the  treatment  of  tenderness  of  the  soles. 
The  feet  should  be  immersed  for  half  an  hour  twice  a  week  or  oftener. 

Alkaline  fomentations  and  hot  alkaline  baths  are  used  in  chronic 
rheumatic  affections,  also  in  skin  diseases,  but  their  action  upon  the 
skin  and  its  secretion  is  not  yet  satisfactorily  determined  ;  like  acid 
or  simple  baths  they  lessen  the  acidity  of  the  urine.  Liveing  speaks 
of  them  as  veiy  beneficial  in  gouty  people  with  dry  chronic  eczema 
resembling  psoriasis ;  in  such  cases  he  recommends  a  course  of  mild 
alkaline  baths,  but  adds  that  great  discrimination  is  to  be  observed 
in  their  choice.    {Quabi's  Dictionary.) 

Soap  with  excess  of  alkali  will  induce  pityriasis  of  the  face,  which 
will  often  disappear  at  once  on  substituting  oatmeal  or  a  milder  soap, 
such  as  "compressed  glycerine  soap,"  or  "solidified  glycerine,"  or 
one  of  the  so-called  "  superfatted  "  soajjs  of  recent  introduction.^ 

Mr.  Peppercorne  recommends  a  saturated  solution  of  carbonate  of 
soda  as  a  local  application  to  burns  and  scalds.  Cloths  dipped  in  the 
solution  are  applied  and  covered  with  oil-silk.  If  instantly  applied, 
"  no  vesication  or  destruction  of  cuticle  occurs  and  pain  is  almost 
instantly  relieved.  .  .  .  the  quickest  way  "  (of  api^lying)  "  is  to 
use  the  dry  salt  made  into  a  paste  with  a  little  water  and  gently 
rub  it  over  the  smarting  spot  for  a  few  minutes,  adding  a  few  drops 
of  water  from  time  to  time."  (Whitla.) 

A  weak  solution  of  bicarbonate  of  potash  or  soda,  a  drachm  of  the 
salt  to  a  pint  of  water,  is  a  usefvil  injection  to  check  leucorrhoea,  when 
this  discharge  depends  on  an  increased  secretion  of  the  glands  of  the 
OS  uteri.  This  secretion  is  strongly  alkaline,  and  when  unduly 
abundant,  the  efficacy  of  the  alkaline  injection,  in  such  cases,  is 

'  Soaps  of  the  superfatted  class  are  variously  meclicatetl,  e.g.  Umia's  soajis 
{Extra  Fharmacopxia),  and,  thus  ti-eated,  are  extensively  used  in  skin  aiFec- 
tions. 
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another  ^^roof  of  the  general  proposition  that  alkalies  check  alkaline 
secretions. 

A  solution  of  borax  is  very  useful  in  leucorrhoea.  It  will  act  partly 
in  virtue  of  its  alkalinity,  partly  as  an  antiseptic. 

When  the  leucorrhoeal  discharge  is  clear,  like  Avhite  of  egg,  or  when 
it  is  lumpy,  but  not  yellow,  three  or  four  injections  will  generally 
check  it.  On  the  other  hand,  when  the  discharge  is  yellow  and 
puriform,  the  injection  may  fail ;  yet  even  here,  in  many  cases,  the 
yellow  discharge  being  due  to  mei'e  abrasion  of  the  os  uteri,  the 
injection,  continued  for  one  or  two  weeks,  will  change  the  yellow  to  a 
white  discharge,  and  sometimes  cause  this  also  to  disappear.  If  the 
leucorrhoea  is  produced  by  displacement  of  the  uterus,  or  ulceration 
of  its  neck,  this  injection,  like  many  others,  though  temporarily 
checking  the  discharge,  will  not  prevent  it  from  soon  returning ;  in 
such  cases  the  leucorrhoea  will  not  be  cured  till  the  causal  conditions 
are  removed. 

The  success  of  an  injection  depends  obviously  on  its  reaching,  and 
coming  well  in  contact  with,  the  os  uteri,  the  offending  part ;  hence 
it  is  necessary  to  give  full  and  careful  directions  as  to  its  use.  The 
patient  should  be  directed  to  lie  on  the  back,  to  raise  the  buttocks  by 
placing  a  pillow  under  them,  and  then  to  introduce  the  vaginal  tube 
of  the  syringe  as  far  as  she  can,  without  using  force,  and  to  leave  the 
injection  in  the  vagina  about  five  minutes.  The  injection  should  be  used 
tepid  or  cold,  when  it  can  be  borne,  twice  or  three  times  in  the  day. 
A  Higginson's  syringe  is  well  adapted  for  the  purpose,  or  a  syphon 
apparatus  or  a  Kennedy's  syringe,  by  means  of  which  any  quantity 
of  lotion  may  be  forcibly  injected,  and  Avhich,  by  washing  away  the 
discharges  and  douching  the  part  with  a  cold  or  warm  medicated 
application,  will  be  found  even  more  effectual.  A  great  secret  in  the 
success  of  this  treatment  lies  in  the  use  of  plenty  of  the  injection. 
Not  less  than  a  quart  should  be  used  each  time.  (Whitla.) 

Mr.  Norton,  of  St.  Mary's  Hospital,  ingeniously  employs  a  solution 
of  liquor  potassse  (two  drachms  to  the  ounce  of  water)  in  the  treat- 
ment of  ingrowing  toe-tail.  "A  piece  of  cotton-wool  is  saturated 
with  the  solution,  and  pressed  gently  down  between  the  upper  sur- 
face of  the  nail  and  the  soft  tissues.  The  solution  permeates  the 
substance  of  the  nail,  and  softens  and  pulpetizes  the  superficial  cells. 
The  wool  is  kept  constantly  moist  with  the  lotion,  and  the  softened 
tissues  are  wiped  away  each  morning.  The  nail  in  a  few  days  be- 
comes thin  and  flexible,  and,  if  desired,  it  can  be  pared  away  without 
pain.  The  lotion  should  be  continued  until  all  tilceration  has  disap- 
peared." 

Borax  is  antiseptic,  and  prevents  fermentation  and  putrefaction. 
It  coagulates  yeast,  and  destroys  its  power  to  decompose  sugar  into 
alcohol.  It  destroys  the  action  of  diastase  and  of  emulsin,  and  so 
prevents  the  conversion  of  starch  into  glucose,  and  the  formation  of 
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essence  of  bitter  almonds  and  prussic  acid  from  amygdalin.  It  also 
destroys  the  action  of  myrosin,  preventing  the  formation  of  the  pun- 
gent essence  of  mustard  from  the  mustard  flour.  In  these  anti-fer- 
mentative powers  of  borax  we  see  again  the  action  of  boric  acid,  to 
which  acid,  indeed,  the  borax  owes  these  special  powers.  Borax, 
however,  is  a  weaker  antiseptic  than  boric  acid. 

Borax  and  honey,  or  the  glycerine  of  borax,  is  often  used  for 
aphthee.  In  aphthss  the  mucous  membrane  usually  presents  small, 
round,  sharply-cut  superficial  ulcers,  covered  with  a  pultaceous  exuda- 
tion. Aphthee,  naturally,  run  a  short  course,  and  when  left  untreated 
get  well,  in  most  cases  in  a  week  or  ten  days,  but  the  cure  is  hastened 
by  borax.  The  same  preparations  of  borax  are  useful  in  removing 
the  curdy  exudation  of  thrush.  In  other  morbid  conditions  of  the 
moxith  borax  is  useful. 

Dr.  Corson  finds  that  a  piece  of  borax  the  size  of  a  pea,  dissolved 
in  the  mouth,  acts  magically  in  restoring  the  voice,  in  cases  of  sudden 
hoarseness  brought  on  by  a  cold ;  frequently,  for  an  hour  or  so,  the 
voice  is  rendered  "  silvery  and  clear." 

Borax  is  useful  in  the  hoarseness,  common  among  clergymen  and 
singers,  from  voice  strain. 

Sir  J .  Simpson  recommended  borax  in  "  the  pruriginous  eniption 
which  appears  on  the  mucous  membrane  of  the  vulva,  and  extends 
up  along  the  vagina  as  far  as  the  cervix  uteri.  This  eruption  may 
also  extend  to,  sometimes,  indeed,  is  originally  situated  upon,  the 
cutaneous  border  of  the  vulva,  and  thence  over  the  outer  cutaneous 
surface  of  the  labium,  spreading  backwards  along  the  perinaeum  to 
the  circle  of  the  anus.  It  is  a  flitting  and  transient  afiiiction,  recurring 
with  menstruation,  pregnancy,  or  delivery.  At  times  it  is  more  fixed, 
and  may  last  weeks,  or  months,  or  years,  producing  constant  irritation 
and  distress,  frequently  interfering  with  rest  and  sleep,  and  rendering 
the  victims  miserable  and  almost  beside  themselves  and  often  quite  un- 
able to  resist  the  attempt  to  alleviate  the  itching  by  constant  and  some- 
times rough  friction.  The  mucous  membrane  in  such  cases  becomes  at 
the  most  irritable  parts  white,  and  thickened  with  red  fissures."  This 
distressing  complaint,  says  Sir  J.  Simpson,  "  may  be  generally  cured 
by  the  assiduous  and  persevering  application  of  a  solution  of  biborate 
of  soda  (five  or  ten  grains  to  the  ounce  of  water)."  A  hot  solution  en- 
hances much  the  efficacy  of  the  borax.  Water  alone,  as  hot  as  can  be 
fairly  borne,  will  often  allay  this  itching,  but  hot  water  with  borax  is 
far  more  efficacious.  If  this  treatment  fail,  an  infusion  of  tobacco  may 
be  tried  ;  or  an  ointment  of  iodide  of  lead  (5j.  to  3].),  or  one  of  bismuth 
and  morphia.  Chloroform  vapour,  liniment,  or  ointment,  is  often 
found  useful ;  a  drachm  of  chloroform  may  be  incorjDorated  in  an 
ounce  of  some  sedative  liniment  or  ointment.  A  strong  lead  lotion  or 
a  solution  of  nitrate  of  silver  often  does  good.  Dr.  Simpson  says : 
There  is  a  great  advantage  in  alternating  these  local  applications, 
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for  most  of  them  begin  to  lose  their  effects  when  persevered  in 
above  a  few  days.  In  the  most  obstinate  and  severe  cases  strong 
astringents  are  sometimes  of  the  greatest  use,  such  as  a  strong  solution 
of  alum  or  tannin."  Menthol  soap  is  sometimes  very  efficacious  in 
pruritus  vulvfe,  it  is  at  the  same  time  a  cleanly  application.  It  may 
be  applied  in  a  thick  lather,  after  first  sponging  well  with  hot  water. 
In  the  severer  cases  of  pruritus  the  lather  may  be  left  to  dry  on  or 
may  be  kept  moist  by  means  of  some  impermeable  dressing.  Such 
soap  is  prepared  under  Dr.  Eichhoff's  direction.  Menthol-eucalyptol, 
also  thymol  soaps  are  used  for  the  same  purpose.^ 

Borax  is  administered  internally  in  the  treatment  of  epilepsy.  It 
does  not  take  a  very  high  place  on  the  list  of  drugs  recommended  for 
this  disease,  but  according  to  Gowers  it  is  useful  in  some  inveterate 
cases  which  resist  bromides.  Fifteen  to  thirty  grains  may  be  given  after 
food,  three  times  a  day.  The  drug  occasions  gastric  irritation  in  not 
a  few  cases,  and  this  may  necessitate  its  discontinuance.  We  shall 
keep  borax  in  reserve,  at  any  rate,  till  the  bromides  have  had  a  full 
trial. 

GaiTod  employs  strong  solutions  of  lithia  salts  to  remove  gouty 
enlargements.    Gout-stones  are  composed  of  urates;  urate  of  lithia 
is  among  the  most  soluble  of  uric  acid  salts,  and  accordingly  a  strong 
solution  of  a  lithia  salt  is  applied  with  the  intention  of  converting  the 
urates  deposited  in  the  tissues  into  urate  of  lithia,  and  so  soaking  the 
urates  out  through  the  skin.    The  swelling  must  be  kept  constantly 
enveloped  in  lint  or  rag  moistened  with  the  lithia  solution.  In 
Garrod's  practice  this  treatment  has  proved  very  successful.  He 
thinks  that  the  lithia  salt  formed  thus  with  the  uric  acid  passes  into 
the  blood,  and  that  in  this  way  gout-stones  are  reduced.    He  employs 
carbonate  of  lithia,  five  grains  to  the  ounce,  and  with  this  claims  to 
have  removed  considerable  enlargements  and  to  have  restored  supple- 
ness and  even  free  movement  to  stiff  and  useless  joints.    I  also  have 
employed  this  treatment  with  considerable  success.    It  is  especially 
useful  when  the  skin  is  broken  over  the  gouty  enlargement.    It  is 
well  known  that  a  sore  of  this  kind  is  extremely  difficult  to  heal, 
but  by  this  treatment  the  urates  imbedded  in  the  connective  tissiies 
are  dissolved  and  washed  away  by  the  lithia  solution  through  the 
bi'oken  surface,  and  thiis  the  sore  is  enabled  to  heal :  the  citrate  of 
lithia  is  the  salt  to  be  preferred.  A  strong  solution  of  citrate  of  potash 
is,  however,  nearly,  if  not  quite,  as  useful.    This  latter  probably  con- 
verts the  biurates  into  neutral  urates,  and  in  this  more  soluble  form 
the  uric  acid  is  carried  off  through  the  skin :  equal  parts  of  citrate 
of  potash  and  water  may  be  used.    Neither  the  solution  of  citrate  of 
lithia,  nor  that  of  citrate  of  potash,  irritates  the  skin.    As  might  be 

'  These  and  other  medicated  soaps  are  jDrepared  in  Germany,  under  the 
control  of  Dr.  Eichhoff ;  in  this  dountry  they  are  manufactured  by  Midgley, 
of  Manchester. 
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expected,  this  treatment  takes  many  weeks,  or  even  months,  to  eifect 
much  reduction  of  large  deposits. 

Kappesser  has  drawn  attention  to  the  value  of  soft-soap  as  an 
application  to  scrofulous  enlargements  generally,  including  glandular 
bony  and  penosteal  inflammations,  also  in  non-scrofulous  lymphadenitis' 
and  m  acute  and  chronic  inflammations;  Beetz  and  Senator  confirm 
and  supplement  his  recommendations.  Soft-soap  is  applied  each  night 
and  rubbed  off  next  morning,  or  linen  rags  soaked  in  a  solution  of 
soft-soap  5ij.,  alcohol  or  eau  de  Cologne  ^j.,  are  applied.  Soft-soap 
has  been  used  successfully  in  scrofulous  mesenteric  disease.  In  caries 
and  periostitis  about  fifteen  grammes  of  green  soap  are  rubbed  over 
the  part,  and  in  half  an  hour  washed  off.  Senator  finds  soft-soap 
inunctions  useful  in  syphilitic  glandular  swellings,  and  in  serous 
exudations,  including  exudations  into  synovial  cavities. 

The  official  soap  liniment  made  from  hard  soap  finds  a  somewhat 
similar  application  in  chronic  inflammatory  troubles  ;  it  is,  however, 
a  much  weaker  preparation  so  far  as  the  soap  is  concerned. 

The  action  of  the  members  of  this  group  on  the  stomach  was  some- 
what anticipated  when  it  was  shown  that  alkalies  increase  the  secre- 
tion of  the  gastric  juice,  and  may  thus  prove  useful  to  promote  digestion. 
It  is  obvious,  however,  that  method  must  be  observed,  or  an  effect  con- 
trary to  that  intended  will  ensue  ;  for,  if  given  soon  after  a  meal,  the 
alkalies  will  neutralize  the  acid  of  the  gastric  juice,  and  efifectually 
retard  and  impede  digestion.  Alkalies  intended  to  increase  the 
quantity  of  gastric  juice,  and  to  promote  digestion,  must  be  taken  a 
short  time  before  a  meal.  The  alkaline  saliva  swallowed  at  the 
beginning  of  a  meal  is  highly  useful  in  this  way,  although,  inasmuch 
as  it  must  speedily  become  neutralized  by  the  acids  of  the  stomach, 
its  action  will  be  but  temporary.  Alkalies  may  be  usefully  administered 
in  many  forms  of  atonic  dyspepsia,  and  in  other  forms  associated  with 
deficient  secretion  of  the  gastric  juice.  The  bicarbonate  of  soda  is 
the  salt  generally  employed. 

When,  on  the  other  hand,  a  patient  complains  of  heartburn  and  acid 
eructations,  these  disagreeable  symptoms  may  at  once  be  removed  by 
the  exhibition  of  an  alkali,  such  as  the  bicarbonate,  which  neutralizes 
the  excess  of  acid  in  the  stomach ;  it  must  always  be  remembered, 
however,  that  this  treatment  is  merely  palliative.  No  doubt  ad- 
ministered thus  a  course  of  alkaline  treatment  appears  sometimes  to 
remove  acidity,  but  the  good  attributed  to  the  alkalies  may,  with 
great  probability,  be  ascribed  to  the  tonic  with  which  in  these  cases 
they  are  generally  combined.  The  bicarbonates  are  preferred  to  the 
more  caustic  salts  on  account  of  their  milder  action.  The  acetates  and 
citrates  being  neutral,  and  becoming  alkaline  onl}'  b}^  decomposition 
in  the  intestines  or  blood,  are  not  adapted  for  this  alkaline  gastric 
treatment.  The  bicarbonates  can  be  continued  longer  than  the  more 
caustic  preparations  because  of  their  milder  topical  action,  but  they 
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have  the  disadvantage  of  giving  off  much  carbonic  acid  gas,  which 
may  cause  trouble  from  distension  of  the  stomach.  To  prevent  this, 
magnesia  (the  oxide),  which  is  an  alkali,  and  acts  like  the  members  of 
this  group,  may  be  substituted  if  the  bowels  are  confined,  or  lime- 
water  if  they  are  relaxed. 

Alkalies  are  apparently  sedative  to  the  stomach,  at  least  they  often 
relieve  the  pain  of  this  organ.  Liquor  potassse  is  generally  employed 
in  such  cases. 

In  cases  of  poisoning  by  any  of  the  acids,  those  alkalies  which  are 
the  least  irritating  to  the  stomach  are  employed  to  neutralize  and  to 
prevent  the  further  action  of  the  acid  on  the  tissues.  The  oxide  of 
magnesium,  heavy  or  light,  is  the  alkali,  pav  excellence,  in  such  cases. 
All  carbonates  are  to  be  avoided,  since  the  free  liberation  of  carbonic  acid 
in  an  organ  already  damaged  by  corrosion  might  be  very  dangerous. 

In  poisoning  by  metallic  salts  and  alkaloids,  the  bicarbonates  of  the 
alkalies  may  be  used  to  precipitate  the  insoluble  oxides  or  oxycar- 
bonates  of  the  metals  or  the  alkaloids  themselves.  Magnesia,  acting 
as  a  slight  purgative,  and  so  helping  to  expel  the  poison  from  the 
intestinal  canal,  is  generally  preferred. 

By  virtue  of  their  diffusion-power,  the  substances  contained  in  this 
group  pass  so  readily  into  the  blood,  that  but  a  small  proportion  of 
them  reaches  far  into  the  small  intestines.  Little  is  known  of  their 
action  on  the  small  intestines,  and  on  the  organs  which  pour  their 
secretion  into  them,  yet  it  seems  probable  that  those  secretions  having 
an  alkaline  reaction  may  be  affected  in  a  doiible  and  opposite  way, 
according  to  the  period  of  administration  of  these  drugs.  The  secretion 
from  the  intestinal  glands  is  alkaline,  and  hence,  if  the  general  proposi- 
tion elsewhere  formulated  be  valid,  acids  applied  to  the  orifices  of  their 
ducts  should  augment  their  secretion,  while  alkalies  should  have  the 
contrai-y  effect.  But  we  have  seen  that  alkalies,  given  before  meals, 
increase  the  secretion  of  the  acid  gastric  juice,  and  thus  augment  the 
acidity  of  the  whole  intestinal  canal :  they  should  therefore  increase 
the  secretion  of  the  intestinal  glands  and  likewise  the  biliary  and  pan- 
creatic secretions.  On  the  other  hand,  if  given  after  a  meal,  alkalies, 
by  neutralizing  the  acid  in  the  stomach,  should  lessen  the  secretion 
from  the  liver  and  pancreas,  and  the  intestinal  glands.  On  these 
points,  however,  nothing  is  known  with  certainty,  the  foregoing  state- 
ments being  conjectural  merely. 

Rutherford  concludes  from  his  experiments  that  bicarbonate  of  soda 
injected  into  the  duodenum  of  fasting  dogs  "  has  scarcely  any  effect 
on  the  .secretion  of  bile." 

The  milder  alkalies,  such  as  the  bicarbonates  of  potash,  soda,  or 
magnesia,  may  be  used  with  great  benefit  in  diarrhoea,  caused  by  an 
excess  of  acid  in  the  intestines ;  by  neutralizing  the  excess  of  acid, 
these  substances  will  arrest  the  diarrhoaa. 

Soap  is  often  added  to  rectal  injections,  to  suspend  castor-oil  or  tur- 
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pentine  ;  it  here  serves  ]:.hysical  or  pliysico-chemical  pnrjwses  But 
soap  Itself  IS  used  for  its  influence  upon  the  lower  ho^ve],  viz  as  a 
mild  and  safe  purgative.  A  piece  the  size  of  the  thumb,  covered  with 
castor-oil  or  merely  wetted  with  water,  and  thrust  up  the  rectum  as 
high  as  the  finger  will  carry  it,  will  in  a  short  time  produce  an  easy 
copious,  and  natural  evacuation.  This  plan  is  especially  available  foi^ 
infants  and  children,  the  size  of  the  soap  plug  being  somewhat 
smaller. 

On  entering  the  blood,  alkalies  undergo  various  changes,  according 
to  their  composition.  The  acetate  or  citrate,  which  has  not  already 
undergone  a  like  change  in  the  intestines,  becomes  converted  into  the 
carbonate,  the  form  which  is,  probably,  assumed  ultimately  by  the 
oxides  of  the  alkalies.  This  conversion  is  the  result  of  an  oxidation  of 
the  organic  salt. 

The  alkalinity  of  the  blood  must  therefore  be  increased  by  these 
alkalies,  not,  probably,  to  any  great  extent,  as,  from  their  high  dif- 
fusion-power, they  will  be  rapidly  eliminated  by  the  kidneys,  and 
therefore  the  alkali  will  not  be  able  to  accumulate.  There  has  been 
much  speculation  concerning  the  effect  of  this  increase  in  the  alkalinity 
of  the  blood.  The  alkalies  are  known  to  promote  oxidation,  and  hence 
it  has  been  conjectured  that  oxidation  in  the  blood,  and  in  the  tissues, 
may  be  increased  as  a  result.  It  has  been  suggested  therefore  that 
alkalies  might  be  profitably  employed  in  diabetes  to  iDromote  the  oxi- 
dation of  the  sugar.  Alkalies  have  also  been  advocated  in  cases  of 
excess  of  uric  acid  in  the  urine,  in  the  expectation  of  oxidizing  this 
product  of  nitrogenous  waste,  and  so  of  converting  it  into  urea  or 
some  other  product  of  a  more  complete  combustion.  Alkalies  are  some- 
times given  to  fat  people  to  increase  oxidation,  and  consume  the  super- 
fluous  fat,  and  so  to  control  unseemly  obesity.  The  solutions  of  the 
bicarbonates,  and  especially  of  the  oxides,  are  occasionally  used  for  this 
purpose,  but  the  evidence  in  favour  of  this  treatment  is  not  clear. 

As  to  the  power  of  alkalies  to  increase  the  oxidation  of  fats,  it 
is  certain  that  the  long-continued  administration  of  the  more  alkaline 
preparations  will  induce  much  wasting  of  the  body:  this  admits  of  no 
doubt,  but  it  would  appear  that  it  is  effected  by  a  disordering  action 
on  the  mucous  membrane  of  the  stomach,  whereby  a  mal-assimilation 
is  caused,  and  not  by  a  more  energetic  metabolism. 

To  diminish  fatness  in  a  way  so  likely  to  damage  health,  and  even 
to  endanger  life,  is  surely  a  mistake.  Some  writers  of  authority  insist, 
it  is  true,  that  obesity  may  be  thus  I'educed  without  any  ill  effects  on 
the  mucous  coat  of  the  stomach ;  thus  Dr.  Neligan  states  that  he  has 
often  removed  an  uncomfortable  excess  of  fat  by  the  use  of  liquor 
potassse,  without  in  any  way  injuring  the  patient's  general  health. 
However,  though  occasionally  successful,  this  ti-eatment,  as  a  rule,  fails 
signally. 

The  action  of  alkalies  in  diabetes  aiJiiears  to  be  valueless,  for 
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they  in  no  degree  lessen  the  amount  of  sugar  separated  by  the 
kidneys. 

Nor  does  it  appear  to  be  established  that  alkalies  can  oxidize  uric 
acid  in  the  blood  ;  at  least  there  are  no  experiments  in  proof  of  this. 
It  is,  however,  very  useful  to  give  alkalies  in  the  uric  acid  diathesis, 
in  order  to  render  the  urine  weakly  acid,  or  even  alkaline,  and  thus 
convert  the  excessive  quantity  of  uric  acid  into  a  more  soluble  urate. 
This  treatment  will  prevent  the  growth  of  uric  acid  calculi,  and  even 
reduce  them  by  a  slow  solvent  action. 

In  gouty  conditions  the  view  is  generally  held  that  the  2^otash 
salts,  especially  those  which  are  alkaline  or  which  become  alkaline  in 
the  system,  do  affect  the  chemistry  of  the  tissues,  causing  an  increased 
oxidation  and  therefore  preventing  to  some  extent  the  formation  of 
uric  acid.  In  favour  of  this  view  there  is  certainly  some  clinical 
evidence,  but  the  action  is  to  be  regarded  as  a  potash  rather  than  as 
an  alkaline  effect. 

Micturition  in  young  male  children  causes  not  unfrequently  severe 
pain  ;  this  has  been  traced  to  the  existence  of  uric  acid  or  of  the 
biurates,  in  the  form  of  spicular  crystals,  which  in  their  passage  irritate 
the  urethra.  By  alkalinizing  the  urine,  these  crystals  are  dissolved  and 
rendered  innocuous.  The  citrates  having  very  little  action  on  the 
mucous  membrane  of  the  stomach  are  the  salts  best  adapted  to 
neutralize  the  acidity  of  the  urine. 

After  the  passage  of  alkalies  into  the  blood,  and  their  conversion 
into  carbonates,  the  action  of  these  substances  is  at  present  but 
little  known.  The  integrity  of  the  blood,  as  of  the  tissues,  is  doubt- 
less intimately  concerned  with  the  nature  and  proportion  of  the 
salts  in  the  circulating  fluid,  but  little  real  insight  into  this  domain 
of  chemical  physiology  and  pathology  has  been  gained  as  3^et, 
Garrod  is  of  opinion  that  scurvy  is  due  to  deficiency  of  potash  salts 
in  the  food,  a  surmise  supported  by  many  facts,  but  not  yet  confirmed 
by  exact  observation. 

Rossbach,  in  his  experiments  on  animals,  finds  that  alkalies  acting 
through  the  blood  dry  up  the  normal  secretion  of  the  bronchial  mucoils 
membrane.  The  reverse  of  this  is  supposed  to  happen,  therapeutically, 
for  alkalies  are  given  in  chronic  bronchitis  with  viscid,  scanty  expec- 
toration, to  increase  the  secretion  and  lessen  its  viscidity.  Rossbach  in 
his  experiments  used  very  large  quantities  of  alkalies,  and  this  excess 
may  explain  his  results.  Recently,  Dr.  James  Calvert,  repeating  Ross- 
bach's  experiments,  finds  that  alkalies  promote  rather  than  check  the 
secretion  of  the  bronchial  tubes.  Dr.  Calvert  used  the  same  qiian titles 
of  sodium  carbonate  as  Rossbach,  but  his  experiments  are  not  very 
numerous  on  this  point. 

Carbonate  of  potash,  in  one  or  two  grain  doses,  given  three  or  four 
times  daily,  with  a  little  syrup  to  cover  the  taste,  has  been  much 
used  in  Philadelphia  for  whooping-coixgh. 
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chiti's  ^'^''^'^'^  i-ecommends  the  liquor  potass*  in  plastic  bron- 

The  bicarbonate  or  citrate  of  potash  is  often  employed  in  rheu- 
matism. This  disease  is  supposed,  according  to  one  view  to  be 
caused  by  an  excessive  formation  of  lactic  acid,  which,  having  an 
affinity  for  certain  tissues  of  the  body,  excites  in  them  the  rheumatic 
inflammation.  Alkalies  are  given  to  neutralize  this  acid,  and  to 
protect  the  tissues  from  its  action.  But  so  little  is  known  about  the 
nature  of  rheumatism,  that  it  is  impossible  to  approach  the  question 
of  Its  treatment  from  the  theoretical  side,  and  since  careful  and  exact 
observations  on  this  treatment  do  not  exist  we  really  posse.ss  little 
more  than  individual  impressions.  This  much,  however,  must  be  con- 
ceded, that  in  many  cases  rheumatic  pain  is  much  relieved  as  .soon  as 
the  patient  is  well  under  the  action  of  an  alkali  and  the  urine  has 
ceased  to  be  acid. 

Many  eminent  authorities  are  firmly  convinced  that  the  alkaline 
treatnient  renders  rheumatic  fever  both  milder  and  shorter,  and 
diminishes  the  danger  of  heart  complications  ;  but  having  made  many 
careful  observations  on  this  point,  I  am  led  to  believe  that,  due 
attention  being  paid  to  the  age  of  the  patient,  and  to  the  character  of 
the  attack,  it  will  be  found  that  these  salts  are  unavailing  either  to 
lessen  the  intensity  or  the  duration  of  the  fever. 

In  the  fifty-second  volume  of  the  MecUco-Chirurgical  Transactions, 
Drs.  Gull  and  Sutton  published  a  paper  on  the  value  of  remedies  in 
rheumatic  fever.  The  cases  quoted,  although  not  numerous  enough 
to  settle  this  much-vexed  question,  led  them  to  the  conclusion  thtt 
alkalies,  lemon- juice,  blistering,  did  not  shorten  the  course  of  rheumatic 
fever,  though  it  was  not  denied  that  these  remedies  might  allay  the 
pain.  They  further  concluded  that  neither  alkalies,  lemon-juice,  nitrate 
of  potash,  nor  blisters,  prevented  the  occurrence  of  heart  disease  in 
rheumatic  fever.  In  dealing  with  statistics  relating  to  the  treatment 
of  rheumatism  it  is  necessary  to  be  specially  cautious,  for  the  present 
tendency,  warranted  by  observation,  is  to  consider  that  hereafter 
rheumatism  may  have  to  be  differentiated  into  many  varieties. 
Already  we  have  distinctive  rheumatic  fevers,  due,  e.g.,  to  weather 
influence,  .syphilis,  lead,  etc.,  and  furthermore  we  may  often  find  it 
very  difficult,  or  at  first  even  impossible,  to  distinguish  gonorrhoeal 
rheumatism  and  acute  febrile  rheumatoid  arthritis  from  rheumatic 
fever.    In  rheumatism  there  is  a  large  unworked  field  of  inquiry. 

The  influence  of  age,  as  modifying  the  type  of  the  disease,  in  acute 
rheumatism  is  very  important,  and  must  therefore  be  taken  into 
account.  Thus  in  children  the  attack  is  wont  to  be  sharp  and  short, 
declining  even  when  untreated  iu  from  five  to  ten  days,  and,  further, 
whilst  the  danger  to  the  heart  is  much  greater  than  in  the  case  of 
adults,  the  joint  affection  is  often  so  slight  that  during  an  acute  attack, 
with  a  temperature  varying  between  103°  and  104°,  the  child  may 
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not  even  complain  of  joint-pain,  or  complain  so  slightly  that  the  nature 
of  the  case  may  easily  be  overlooked. 

Fever  in  a  child,  with  even  the  slightest  pains  in  the  joints,  should 
therefore  lead  us  to  inquire  carefully  whether  we  have  not  an  attack 
of  acute  rheumatism  to  deal  with.  On  the  other  hand,  in  middle-aged 
and  old  people,  a  slight  fever  is  often  accompanied  by  severe  pain  in 
many  joints,  whilst  at  Jihe  same  time  the  danger  to  the  heart  is  almost 
nil :  the  attack  further  is  often  chronic.  Again,  the  fatality  of  rheu- 
matism is  much  influenced  by  age  ;  thus  rheumatic  hyperpyrexia,  the 
most  common  cause  of  death  in  acute  rheumatism,  rarely  occurs  in 
children  or  in  middle-aged  people.  Children  rarely  die  of  acute  rheu- 
matism—indeed, I  have  never  seen  a  child  die  of  this  disease.  The 
foregoing  observations  make  it  obvious  that,  in  testing  the  efficacy  of 
remedies,  we  must  take  care  not  only  to  discriminate  one  kind  of 
rheumatism  from  another,  but  to  compare  together  those  cases  which 
occur  in  persons  of  about  the  same  age. 

The  frequency  of  relapse  in  acute  rheumatism  is  well  recognised.  I 
believe  this  relapse  is  in  many  cases  explicable  and  avoidable.  Thus 
I  have  found  that  when  the  temperature  has  become  nearly  normal, 
rising  only  to  99-5°,  100°,  or  a  little  over,  there  may  be  no  pain  ; 
especially  is  this  so  in  the  case  of  a  child,  and  the  patient  may  feel  so 
well  that  permission  may  be  given  to  get  up  and  walk  about,  to  the 
great  risk  of  a  return  of  the  fever  and  joint-pain.  In  the  ward  I  have 
frequently  verified  the  fact  that  relapses  are  often  brought  about  in 
this  way,  and  I  am  sure  it  is  much  safer  to  take  care  that  the  tem- 
perature should  become  normal,  and  remain  so  for  several  days,  before 
the  patient  is  allowed  to  get  up.  These  cases  illustrate  well  the 
importance  of  the  thermometer,  since  so  slight  a  degree  of  fever  as 
the  above  mentioned  is  quite  undetectable  by  the  hand.  To  utilize  to  its 
fullest  this  instrument  the  temperature  must  be  taken  several  times  a 
day,  for  the  preternatural  rise  may  last  only  a  few  hours,  daily.  Move- 
ment of  the  joints  in  rheumatic  fever  inflames  them  and  heightens  the 
fever.  If  a  joint,  free  from  inflammation  and  pain,  is  worked  by  the 
hand  for  a  short  time,  it  often  becomes,  within  a  few  hours,  acutely 
painful  and  red.  Again,  it  is  well  known  that  the  journey  to  the 
hospital  often  excites  inflammation  in  patients'  joints  and  heightens 
the  fever,  and  that  simple  rest  during  the  few  flrst  days  in  the  ward 
almost  always  causes  a  diminution  both  of  pain  and  fever. 

The  sustained  administration  of  the  alkalies  and  their  carbonates 
renders  the  blood,  it  is  said,  poorer  in  solids  and  in  red  corpuscles, 
and  impairs  the  nutrition  of  the  body.  These  results  are  probably 
due  to  the  disordered  digestion,  produced  by  the  long-continued  use  of 
the  drugs,  and  are  not  dependent  on  an  excess  of  alkalinity  of  the 
blood.  Sjich  excess  must  always  be  slight  on  account  of  the  rapid 
elimination  of  these  salts  by  the  kidneys,  and  it  has  been  shown  by 
Sir  W.  Roberts  that  the  citrate  of  potash  may  be  taken  for  an  almost 
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indefinite  time  without  deranging  the  general  health,  yet  this  drug 
increases  the  alkalinity  of  the  blood,  though,  owing  to  its  neutral 
reaction,  it  is  harmless  to  the  stomach. 

The  liquor  potassaj  bears  the  reputation  of  promoting  the  absorption 
of  inflammatory  formations,  and,  with  this  object,  it  is  occasionally 
employed  m  pleurisy,  but  its  good  efiPects  are  not  evident,  and  the 
disorder  it  produces  in  the  stomach  renders  its  jise  inadvisable  for  any 
length  of  time. 

Drs.  Wood  and  Reichert  find  that  potash  salts  increase  about  equally 
both  heat  formation  and  heat  dissipation  through  the  skin.  Large 
doses  of  potash  salts  depress  the  temperature  considerably.  Experi- 
ments by  Feltz  and  Ritter  and  Astaschewsky  support  the  idea  that 
uraemia  is  due  to  the  retention  in  the  blood  of  potash  salts.  They 
tied  the  renal  arteries  of  animals,  and  injected  various  substances 
into  the  blood,  amongst  others  potash  salts,  and  produced  uremic 
symptoms. 

What  influence  have  the  alkalies  on  tissue  change?  Dr.  Parkes 
has  investigated  the  action  of  the  liquor  potassae,  and  he  thinks  that  it 
probably  increases  the  disintegration  of  the  nitrogenous  components  of 
the  body.  He  believes  that  his  experiments  justify  him  in  conclud- 
ing that  it  disintegrates  also  the  sulphur-holding  tissues,  for  liquor 
potassae  increases  both  the  urea  and  the  sulphuric  acid  of  the  urine. 
The  strong  alkaline  reaction  of  liquor  potass^  unfits  it  to  be  given  in 
doses  sufficiently  large  to  affect  in  any  great  degree  the  reaction  of 
the  urine,  so  that  when  it  is  desired  to  alkalinize  this  fluid  the  bicar- 
bonate or  citrate  must  be  employed. 

What  further  action  have  alkalies  on  the  urine  ?  They  are  all  reputed 
to  be  diuretic,  but,  as  no  exact  observations  have  been  made  with  these 
salts,  this  statement  must  be  regarded  as  a  probable  assumption  only. 

Before  referring  to  the  presumed  diuretic  properties  of  these  sub- 
stances, it  will  be  well  to  digress  for  a  short  space  to  speak  in  general 
terms  of  diuretics. 

By  diuretics,  we  understand  medicines  which  act  as  promoters  of 
the  flow  of  urine  ;  and  we  must  distinguish  diuretics  from  those 
medicines  which,  by  promoting  tissue  changes,  cause  an  increase  in 
any  one  or  more  of  the  constituents  of  the  urine.  Diuretics  merely 
separate  from  the  system  already-existing  products. 

As  the  urine  is  a  complex  fluid  containing,  besides  water,  many 
salts  and  other  ingredients,  we  may  have  medicines  which  will 
eliminate  one  or  more  of  these  substances,  but  leave  the  rest  unaffected. 
We  may  therefore  have  diuretics  in  respect  of  the  water,  the  urea,  or 
the  uric  acid,  etc.  The  retention  in  the  blood  of  materials  which 
should  be  eliminated  by  the  kidneys  may  be  due  to  a  variet}'  of  condi- 
tions. The  physical  state  of  the  kidneys  may  be  altered,  and  these 
organs  thereby  disabled  as  a  result  of  disease  of  distant  organs,  as  of  the 
heart ;  or,  the  retention  of  the  urinary  ingredients  in  the  blood  may  be 
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dependent  on  organie disease  of  the  kidneys  themselves;  or,  again,  owing 
to  insuflacient  oxidation  and  combustion  of  the  effete  products  of  disin- 
tegration, the  refuse  materials  of  the  blood  may  remain  in  a  form 
difficult  of  excretion  by  the  kidneys. 

Thus,  in  one  instance,  a  medicine  acting  on  some  organ  at  a  distance 
from  the  kidneys,  as  upon  the  heart  or  lungs,  will  act  as  a  diuretic  ; 
while  in  another  case,  diuretics  may  act  immediately  on  the  kidneys 
and  remove  or  alter  those  physical  conditions  which  hinder  the  action 
of  the  organs  ;  lastly,  diuretic  action  may  be  induced  by  such  means  as 
will  promote  oxidation  in  the  blood. 

How  far  do  the  members  of  this  group  act  as  diuretics  ?  and  in 
Avhich  of  the  foregoing  ways?  We  cannot  give  very  satisfactory 
ansAvers  to  these  questions. 

First,  as  to  the  fact  of  their  diuretic  action. 

It  is  generally  held  that  all  these  substances  are  diuretic,  and,  under 
certain  circumstances,  they  may  possibly  become  so.  Acetate  of  potash 
and  acetate  of  soda  enjoy  the  highest  repute  in  this  respect,  though  some 
careful  observations  which  have  been,  made-  with  these  substances  on 
persons  in  health  have  led  to  unexpected  results.  Thus  it  was  found 
by  Bocker  (quoted  by  Parkes),  "that  so  far  from  acting  as  a  diuretic 
in  health,  the  acetate  of  potash  diminished  the  water,  the  urea,  the 
extractives,  and,  in  a  remarkable  manner,  the  earthy  salts."  Some 
valuable  observations  concerning  the  action  of  citrate  of  potash  and 
acetate  of  potash,,  as  diuretics  in  health,  have  been  made  by  Dr. 
Nunneley  on  himself.  He  took  daily,  for  twelve  days,  three  to  five 
di-achms  of  citrate  of  potash.  On  an  average,  the  daily  excretion  of 
water  was  increased  by  two  ounces  and  a  half,  but  the  urea  was 
lessened  by  eighty-four  grains,  and  the  solids  by  sixty  grains.  The 
acetate  of  potash,  in  daily  doses  of  from  two  and  a  half  to  three  and  a 
half  drachms,  exerted  a  similar  influence  in  a  somewhat  less  degree. 

But  should  we  expect  medicines  to  act  as  diuretics  or  eliminators 
in  healthy  persons?  In  such,  the  excretory  organs  being  active 
and  adequate  to  remove  from  the  blood  the  products  of  disintegration, 
there  should  be  but  little  urea  or  uric  acid  or  other  ingredients  to  be 
eliminated,  and  we  must  therefore  be  careful  in  how  far  we-  allow 
physiological  experiments  on  healthy  subjects  to  guide  us  as  to  the 
action  of  diuretics  in  disease.  That  such  caution  is  the  more  needful 
is  shown  by  the  positive  experiments  of  Ranlie,  who,  after  giving 
acetate  of  potash,  noticed  a  very  considerable  increase  in  the  quantity 
of  urine  voided  soon  after,  showing  that  this  salt  will  at  times  act  as 
an  eliminator  of  water. 

Accepting  the  diuretic  action  on  the.  basis  of  clinical  rather  than  of 
experimental  evidence,  i.e.  on  pathological  not  on  physiological  grounds, 
we  will  endeavour  now  to  answer  the  second  part  of  the  foregoing 
question — In  what  way  do  they  act  as  diuretics  ? 

It  is  not  supposed  that  any  members  of  this  group  act  upon  organs 
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lemote  from  the  kidueys,  such  as  the  heart ;  they  may  however  possibly 
promote  oxidation  in  the  blood,  and  so  favour  the  transformation  of 
ettete  nitrogemzed  products  into  urea,  in  which  form  they  will  then 
be  separated  by  the  kidneys.  It  has  already  been  mentioned  that  the 
members  of  this  group  render  the  urine  less  acid,  or  even  alkaline ; 
the  amount  of  acid,  however,  which  is  excreted  in  the  urine  is  actually 
increased,  but  being  neutralized  by  the  alkalies,  it  gives  no  acid 
reaction.  This  increased  output  of  acid  points  to  an  increased 
metabolism  unless  the  tissues  are  deprived  of  acid  and  become  them- 
selves more  and  more  alkaline.  Another  way  in  which  these  salts  mav 
act  in  respect  of  the  elimination  of  water  is  by  their  diffusion-power, 
by  an  action  therefore  allied  to  osmosis. 

_  Again,  some  of  the  alkalies  are  considered  to  be  febrifuge,  e.g.  the 
citrates  and  acetates.  If  so,  they  might  act  indirectly  as  eliminators 
of  water,  by  promoting  the  decline  of  fever,  for,  as  is  Avell  known, 
upon  this  decline  an  increased  elimination  by  the  kidneys  takes  place 
of  that  water,  which  was  previously  held  back  in  the  system  :  often 
this  IS  accompanied  by  a  simultaneous  increase  in  the  solids  of  the 
urine.  If,  therefore,  the  alkalies  will  check  fever,  the  increase  of 
water  and  of  solids  must,  indirectly,  be  due  to  their  action. 

_  These  alkalies  are  generally  reputed  to  act  also  as  diuretics  when  the 
kidneys  are  diseased,  the  citrates  and  acetates  being  given  in  acute 
and  chronic  Bright's  disease.  Some  explain  this  as  the  result  of 
the  making  of  the  urine  alkaline,  it  being  thus  enabled,  so  they  say, 
to  dissolve  the  organic  but  diseased  matters,  which  block  up  the  urini- 
ferous  tubes  in  Bright's  disease,  and  hinder  the  secretion  of  the 
kidneys. 

The^  citrates  and  bicarbouates  are  constantly  employed  to  render 
the  urine  alkaline,  when  the  urinary  organs  are  irritated  or  inflamed, 
as  in  cystitis  and  gonorrhoea ;  but  if  in  cystitis,  the  urine,  before  it  is 
passed,  is  already  alkaline  from  decomposition  of  the  urea,  alkalies 
must  not  be  administered,  for  by  increasing  the  alkalinity  of  the 
urine,  they  will  still  further  promote  the  decomposition  of  urea,  and 
the  formation  of  carbonate  of  ammonia. 

When  excess  of  uric  acid  occurs  in  the  urine,  it  should  be  kept  for 
a  time  alkaline.  By  many  careful  and  ingenious  experiments,  Sir 
W.  Roberts  has  shown  that  uric  acid  calculi  may  probably  be  dissolved 
in  the  bladder  if  the  urine  is  maintained  alkaline  for  some  weeks. 
This  treatment  is  likely  to  be  useful  also  in  renal  calculus,  which  is 
generally  composed  of  uric  acid  only.  In  such  case  it  is  not  unreason- 
able to  expect  that  the  alkaline  urine  may  in  time  reduce  the  calculus 
sufficiently  to  pass  down  the  ureter.  We  certainly  meet  with  patients 
complaining  of  much  pain  in  the  back,  passing  bloody  urine,  contain- 
ing a  large  quantity  of  uric  acid  crystals,  and  a  little  pus,  who  are 
cured  by  large  doses  of  citrate  of  potash. 

Potash  salts  exist  abundantly  in  the  milk,  whence  it  has  been 
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suggested  that  the  administration  of  these  salts  may  promote  this 
secretion.  The  administration  woiild,  of  course,  have  to  be  kept  well 
within  limits  and  short  of  disturbing  digestion. 

In  conclusion,  I  may  here  introduce  a  summary  of  some  interesting 
experiments  made  by  Dr.  Paul  Guttmanu,  and  some  by  myself,  which 
confirm  many  of  the  conclusions  of  Claude  Bernard  and  others,  on  the 
action  of  potash  and  soda  salts.  The  results  are  singular,  and  scarcely 
in  accordance  with  medical  experience  of  the  action  of  these  substances 
on  the  human  body.  (See  also  the  chapter  on  the  relative  effects  of 
potassium  and  sodium  salts.) 

Potash  Salts  are  all  far  more  poisonous  than  soda  salts. 

Potash  salts  are  all  equally  poisonous  and  equally  fatal  in  the  same  space 
of  time,  if  administered  in  the  same  way. 

Chloride  of  potassium,  carbonate  of  potash,  and  nitrate  of  ijotasli,  in  identi- 
cal doses,  are  equally  powerful  to  destroy  life,  and  in  the  same  period  of  time, 
even  when  either  salt,  previous  to  injection,  is  mixed  with  a  solution  of 
albumen. 

The  acid  of  the  salt  plays  no  part  in  the  fatal  result. 

In  poisonous  doses,  great  muscular  weakness  sets  in,  first  appearing  in  the 
hinder  extremities  :  in  warm-blooded  animals,  dyspnoea  and  convulsions  take 
place.  Large  doses  lessen  the  frequency  and  force  of  the  heart's  beats,  and 
sometimes  make  them  irregular.  This  holds  good  for  all  potash  salts.  Large 
doses  at  once  arrest  the  action  of  the  heart,  which  always  ceases  to  act  in 
diastole. 

Traube  asserts  that  the  action  on  the  heart  is  affected  through  the  vagi 
nerves.  Guttmann  considers  this  view  erroneous,  since,  after  the  vagi  Avere 
both  divided,  and  the  medulla  removed,  the  potash  salts  still  affected  the 
heart  as  before,  and  even  when  the  vagi  were  paralysed  by  woorali,  the  potash 
salts  still  acted  as  usual  on  this  organ.  Whether  their  effect  on  the  heart  is 
owing  to  an  action  on  the  heart's  substance,  or  on  its  ganglia,  Guttmann 
cannot  say.  He  states  that  these  salts  lower  the  temperature  of  the  body, 
to  a  very  insignificant  extent  only. 

Soda  Salts,  iu  twice  or  three  times  the  quantity  which  jiroves  fatal  in  the 
case  of  the  potash  salts,  produces  no  effect  on  the  system  except  a  passing 
weakness. 

Even  in  larger  doses,  soda  salts  exerb  no  action  on  the  heart,  cause  no 
diminution  in  the  temperatui'e,  and  produce  no  apparent  effect  on  the  cord, 
brain,  nerves,  or  muscles. 

The  heart  of  a  frog  suspended  in  a  solution  of  potash  ceases  quickly  to 
contract,  whilst  it  takes  a  much  longer  time  to  produce  a  like  effect  in  a 
solution  of  soda  of  similar  strength. 

Many  soda  salts  produce  an  opacity  of  the  lens  in  frogs  ;  this  does  not  occur, 
however,  with  sulphate  of  soda.  Guttmann  shows  that  the  opacity  is  not  due 
to  mere  abstraction  of  water  from  the  lens,  although  the  condition  is  removed 
by  immersing  the  opaque  lens  in  water.  This  opacity  does  not  take  place  in 
mammiferous  animals. 

Some  experiments  on  chloride,  bromide,  and  iodide  of  potassium  which  I 
made,  in  company  with  Dr.  E.  Morshead,  led  us  to  conclusions  similar  to 
those  ai-rived  at  by  Guttmann.  We  found  that  these  three  salts  produced 
the  same  symptoms  in  the  same  order,  and  in  an  intensity  proportioned  to 
the  amount  of  potash  they  contained. 
In  conjunction  with  Dr.  Murrell,  I  have  made  some  further  investigations 
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O^jcenn^^  the  action  of  chloride  of  potassium.     ^Journal  of  P,.j.iolo,y, 

tis^         IZ^t::^''  fZ^J'  '-^--".nitrogenous 

~        ^         cord  caSr »  ^S^l^si::^  IH^i 
houis  the  motor  nerves  when  directly  stimulated  by  the  interrupted  lurreni 
will  be  found  to  conduct  impressions  no  lon-er     A  little  Lw  s*-^"  *^ 
muscles  will  not  contract  to  electric  stimulation.    Now   Ms  pX  'of  all 
the  tissues  is  due  to  the  direct  action  of  the  potash,  and  not  to   he  arrest  o 
the  circulation,  since  the  paralysis  of  the  nerves  and  muscles  occurrmuch 
:Sof  he  c3  -i^h  chloride  of  potassium  than  after  mere  mLhanil 
nfflnit  ?  f     c  culation    We  conclude  also  that  the  chloride  acts  by  an  equal 
:Sl:ido:nrentr'°^'^^^^'         ''-'-^^  of  TeS 

eiT^i^TjuT^  clepressors  and  paralyzers  of  the  heart.    How  do  they 
eliect  this:-    In  the  same  manner,  we  conclude,  as  they  paralyze  the  other 
s  ructures  viz.  by  an  afSnity  for  all  the  nitrogenous'^tissi  J    The  mor 
'^^  frr  ,  '''^T'^S-'^Sli-  are  the  first  to  suffer,  hence  small  doses  ^  U 
aiiest  the  heart  whilst  the  muscular  tissue  is  still  able  to  respond  to  galvanic 

at  once  introduced,  it  will  destroy  not  only  the  functions  of  the  nervous 
structures  but  also  muscular  contractility.  Thus  Guttmann  found  that  the 
njection  of  *,na2^  doses  into  the  jugular  vein  of  warm-blooded  animals  para- 
lyzes the  heart  through  the  nervous  system;  whilst  Traube  found  that  the 
injection  of  a  large  dose  paralyzes  also  the  muscular  tissue  of  the  heart,  so 
that  It  failed  not  only  to  contract  spontaneously  but  also  upon  the  application 
advanced"'™'  experiments  support  strongly  the  views  we  have 

If  it  seem  strange  that  chloride  of  potassium  should  produce  such  profound 
efifects  on  the  frogs,  whilst  to  man  it  appears  so  harmless,  we  need  merely 
point  out  that  our  frogs  were  given  quantities  proportionate  to  from  3  to  9  oz. 
for  a  man  weighing  1.50  pounds;  a  dose  of  this  magnitude  thrown  at  once 
into  the  circulation  would,  doubtless,  in  man  also,  aflfect  profoundly  the 
chemical  and  physical  condition  of  the  blood,  and  the  functional  activity  of 
the  organs.  These  colossal  doses  cannot  therefore  be  compared  in  their  effects 
with  the,  relatively,  minimal  therapeutic  doses. 

As  arrest  of  the  circulation  is  itself  a  paralyzing  influence,  we  conclude  that 
arrest  of  the  circulation  caused  by  the  chloride  of  potassium  must,  in  some 
degree,  assist  m  producing  the  sum  total  of  the  effects  on  the  tissues. 

In  the  chapters  on  bromide  of  potassium  and  on  the  relative  effects  of 
potassium  and  sodium  salts,  we  have  shown  that  this  potassium  salt  produces 
the  same  symptoms,  in  the  same  order  as  other  potash  salts,  and  that  the 
more  or  less  rapid  induction  of  these  symptoms  depends  on  the  amount  of 
potash  the  salt  contains.  Bromide  of  potassium,  like  the  chloride,  paralyzes 
not  only  the  central  nervous  system,  but  likewise  the  nerves,  muscles,  and 
heart,  the  central  nervous  system  being  affected  sooner  than  the  nerves,  and 
the  nerves  sooner  than  the  muscles,  and  therefore  Ave  conclude  tliat  these 
effects  of  bromide  of  potassium,  which  it  possesses  in  common  Avith  all  iwtash 
salts,  are  due  solely  to  the  potash,  the  bromide  playing  no  part  in  the  process. 
Again,  these  conclusions,  though  holding  for  the  colossal  experimental  dose, 
cannot  be  made  to  cover  clinical  experience. 

The  action  of  potash  salts  differs  from  soda  salts,  not  merely  in  degree  but 
in  kind  also.  We  find  in  the  vegetable  kingdom  that  soda  salts  Avill  not  replace 
potash  salts.  In  animals  Ave  find  potash  salts  predominating  in  the  formed, 
soda  salts  lu  the  unformed,  constituents  of  the  body.   A  potash  salt  is  ueccs- 
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sary  for  the  dilatation  of  the  heart  after  a  contraction,  and  for  this  purpose 
soda  salts  cannot  in  any  degree  take  the  place  of  potash  salts.  Potash  salts 
lessen  muscular  excitability ;  prolong  the  period  of  diminished  excitability, 
and  retard  reparation  following  a  contraction,  in  these  respects  strongly  con- 
trasting with  soda  salts.  These  physiological  difierenoes  imply  therapeutic 
differences,  and  hence  one  base  cannot  be  given  in  place  of  the  other. 

In  respect  of  this  last  paragraph,  we  are  certainly  justified  in  drawing  this 
oonolusion,  though  it  has  been  reached  from  the  colossal  dose  effects,  viz,, 
that  we  should  always  give  the  preference  to  a  sodium  salt  if  it  will  appar- 
ently  Jjield  us  the  same  result  as  a  corresponding  potassium  salt. 


AMMONIA,  CARBONATE  OF  AMMONIA,  SPIRITS  OF 

AMMONIA 

These  preparations  have  many  properties  in  common  witli  the 
alkaline  potash  and  soda  group.  They  possess  a  strong  alkaline 
reaction,  are  freely  soluble  in  water,  have  a  high  diffusion-power, 
and  dissolve  the  animal  textures.  They  differ  from  the  potash  and 
soda  preparations  in  their  volatility,  in  being  more  powerful  local 
irritants  of  the  living  animal  tissues,  and  hence  in  exciting  very 
active  inflammation. 

Their  action  on  the  skin  is,  in  many  respects,  similar  to  that  of  the 
alkaline  potash  and  soda  preparations.  Owing  to  the  water  in  its 
composition,  liquid  ammonia  manifests  comparatively  little  attraction 
for  that  of  the  tissues ;  hence,  and  for  the  reason  also  that  its  solvent 
action  on  the  textures  is  less  than  that  of  sodium  or  potassium 
hydrates,  its  destructive  powers  are  much  less  rapid  and  extensive. 
Owing,  however,  to  its  high  diffusion-power,  it  readily  penetrates  the 
cuticular  covering  of  the  body,  and  excites  a  degree  of  active  inflam- 
mation sufficient  to  destroy  the  tissues  and  so  produce,  first  a  slough, 
then  an  ulcer.  The  preparations  of  the  members  of  this  group  are 
never  purposely  employed  to  produce  formidable  and  deep  destru.ctive 
changes  in  the  tissues,  but  they  are  used,  in  the  form  of  liniments, 
as  vesicants  and  rubefacients. 

Ammonia  solution  may  be  employed  to  produce  very  speedy  vesica- 
tion. For  this  purpose  a  few  pieces  of  lint  should  be  cut  a  little 
larger  than  the  required  blister,  and  on  the  lint  should  be  poured  ten 
or  twenty  drops  of  the  strong  solution  of  ammonia  ;  the  pledget  must 
be  applied  at  once  to  the  skin,  and  covered  with  a  good-sized  watch- 
glass.  Heat,  with  some  smarting  and  tingling,  is  soon  felt,  and  in  a 
short  time  a  rim  of  redness  appears  around  the  glass,  denoting  that 
the  application  has  done  its  work  ;  a  poultice  then  will  promote 
vesication,  and  ease  the  burning  pain.  In  this  way  a  blister  may  be 
produced,  sometimes  in  ten  minutes,  though  it  may  take  half  an  hour  ; 
the  difference  in  the  vesicating  action  of  ammonia  is,  however,  so  great, 
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that  in  some  cases  a  blister  does  not  form  at  all.  Hence,  it  must  be 
considered  as,  at  best,  a  very  uncertain  vesicant. 

As  a  rubefacient,  or  "counter-irritant,"  it  is  more  useful ;  but  it  is 
in  no  resiDOct  superior  to  a  mustard  poultice,  the  materials  for  which 
are  always  at  hand.  The  liniment  of  ammonia,  if  merely  rubbed  or 
dabbed  on  the  skin,  acts  very  imperfectly  as  a  counter-irritant,  but 
if  applied  on  lint,  or  linen,  and  kept  in  contact  with  the  skin,  decided 
rubefaction  will  take  place  in  a  few  minutes. 

As  a  counter-irritant,  ammonia  is  used  for  the  same  purposes  as 
mustard  poultices  or  blisters. 

Ammonia  is  a  useful  stimulant  to  the  scalp  to  promote  the  growth 
of  hair  thinned  by  illness.  Wilson  uses  half  an  ounce  of  the  strong 
liquor  ammonise  to  six  ounces  of  honey-water,  scented  with  almond 
oil  and  spirit  of  I'osemary. 

Dr.  Tilt  extols  Raspail's  sedative  lotion  in  the  treatment  of  head- 
aches occurring  at  the  change  of  life,  or  produced  by  defective  uterine 
functions.  This  lotion,  made  by  adding  two  ounces  of  liquor 
ammonisB,  and  of  common  salt  respectively,  with  three  drachms  of 
camphorated  spirits  of  wine,  to  thirty-two  ounces  of  water,  is  applied 
to  the  painful  part  with  a  small  sponge,  and  is  renewed  as  often  as 
may  be  required.  It  excites  a  sensation  of  buiming,  and  reddens  the 
scalp.  If  too  strong  it  should  be  diluted  with  water.  I  have  often 
found  a  similar  application  very  useful  in  removing  the  "  heat  and 
weight  "  at  the  top  of  the  head,  so  frequently  occurring  in  women  at 
the  change  of  life,  or  in  those  who  suffer  from  uterine  derangements, 
or  from  generally  impaired  health. 

The  weaker  solutions  of  ammonia  are  sometimes  applied  to  the 
bites  or  stings  of  insects,  such  as  wasps,  spiders,  etc.,  to  neutralize,  it 
is  said,  the  formic  acid,  the  active  principle  of  the  poison. 

Formic  acid  is  commonly  said  to  be  the  poisonous  principle  in  insects, 
whose  bites  or  stings  excite  pain  or  inflammation.  This,  I  think,  can  hardly 
be  correct.  The  sting  or  bite  of  an  insect  affects  some  persons  much  more  than 
others.  The  bite  of  a  bug  or  flea  will,  in  one  person,  cause  considerable  swell- 
ing, whilst  in  another  it  will  excite  neither  pain  nor  swelling.  Even  in  the  same 
person  we  may  find  that,  perhaps,  when  young,  insect  bites  or  stings  scarcely 
afffected  the  patient,  whilst  later  in  life  they  would  cause  much  swelling  and 
pain,  or  vice  versd.  Again,  a  bug-bite  may  cause  great  swelling,  whilst  in  the 
same  individual  the  bite  of  a  gnat,  flea,  or  midge  may  cause  no  inflammation  ; 
or  the  bite  of  a  midge  may  excite  considerable  swelling  with  much  itching, 
lasting  eight  or  ten  days,  whilst  to  the  same  jDerson  the  bites  of  other  insects 
are  quite  innocuous.  Now  these  diflbrenoes  oould  not  be  if  the  active  prin- 
ciple were  always  the  same,  It  is  evident,  therefore,  that  there  must  be  some 
difference  in  the  nature  of  the  poisons  secreted  by  different  insects,  and  that 
it  cannot  depend  on  formic  acid  alone ;  if  therefore  this  acid  is  always  present 
in  the  poison  of  insects,  it  must  be  mixed  with  some  other  virus  differing  in 
different  animals. 

Mr.  Philip  Miall  recommends  fomentations,  with  a  solution  of 
twenty  grains  of  carbonate  of  ammonia  in  a  pint  of  boiling  water, 
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for  threatened  mammary  abscess.  When  the  breast  is  hot,  reddened, 
throbbing,  and  painful,  the  effect  is  very  speedy,  the  swelling  often 
subsiding  within  a  few  hours.  The  fomentations  must  be  assiduously 
applied  for  half  an  hour  at  a  time,  and  repeated  every  two  or  three 
hours. 

Salts  of  ammonia,  applied  to  the  nose,  and  breathed  into  the  air- 
passages,  are  commonly  used  in  fainting,  and  in  poisoning  by  nar- 
cotics. By  stimulating  the  mucous  membrane,  the  ammonia  excites 
reflexly  the  circulatory  apparatus,  and  averts  syncope.  Ammonia  salts 
are  also  inhaled  in  the  early  stages  of  cold  in  the  head,  as  derivatives, 
to  remove  the  pain  and  inflammation  of  the  nose  and  frontal  bones. 
Ammonia  inhalations  have  been  recommended  in  chronic  bronchitis 
to  ease,  and  probably  to  lessen,  the  over-abundant  expectoration  by 
directly  stimulating  the  mucous  membrane. 

Ammonia  in  the  stomach  acts  much  in  the  manner  as  it  acts  upon 
the  skin.  It  first  neutralizes  the  acid  it  encounters,  and  is  therefore 
an  antacid,  but  at  the  same  time,  even  if  completely  neutralized,  it 
acts  as  an  excitant,  or  irritant  of  the  mucous  membrane. 

Soon  after  the  administration  of  ammonia,  therefore,  a  sensation  of 
warmth  at  the  pit  of  the  stomach  sets  in,  which  quickly  spreads  to 
the  rest  of  the  body,  and  when  the  functions  of  the  stomach  and  upper 
part  of  the  intestines  are  depressed,  it  may  be  thus  used  as  an  excitant. 
It  often  obviates  colic  of  the  intestinal  canal,  and  braces  up  the 
relaxed  mucous  membrane.  Ammonia  compounds  of  the  present  group 
are  therefore  among  the  best  antispasmodics.  They  are  useful  remedies 
for  children,  especially  for  infants,  who  are  frequently  tormented  by 
colic  or  flatulent  distension  of  the  intestines  brought  on  by  bad 
feeding. 

These  preparations  may  be  profitably  employed  in  the  after  stages 
of  diarrhoea,  after  the  removal  of  the  exciting  cause,  when  the 
mucous  membrane  continues  to  pour  out  a  watery  secretion,  which 
perpetuates  the  diarrhoea. 

The  alkaline  preparations  of  ammonia  are  employed,  as  has  been 
said,  in  flatulent  distension  of  the  stomach  and  intestines.  Their 
mode  of  action  may  depend  in  part  upon  their  power  of  absorbing 
some  of  the  excess  of  gas  present,  that  part,  viz.,  which  consists  of 
carbonic  acid,  but  they  will  act  chiefly  by  exciting  the  muscular  coat 
of  the  intestine  to  contract,  and  so  expelling  the  distending  gases. 

In  full  dose,  these  remedies  excite  an  increased  formation  of  mucus, 
in  very  full  dose  they  cause  vomiting  ;  as  emetics,  they  belong  to  the 
stimulant  class,  and  often  they  act  without  inducing  nausea  or 
depression.  They  are  seldom  employed  alone,  but  are  often  used  to 
counteract  the  depressing  effects  of  other  emetics. 

If  administered  too  long,  they  excite  catarrh  of  the  stomach  and 
intestines. 

These  substances  readily  enter  the  blood,  and  must  to  some  extent 
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increase  its  alkaline  reaction,  but  owing  to  their  volatility  and  high 
diffusion-power,  they  are  rapidly  eliminated,  and  they  exert  therefore 
only  a  transient  action  on  the  blood  and  the  organs  of  the  body. 
^  Teltz  and  Hitter  find  that  toxic  doses  prevent  the  respiratory  func- 
tions of  the  blood,  and  hinder  the  oxidation  of  the  red  corpuscles, 
which  will  not  absorb  oxygen  even  when  the  blood  is  shaken  up  with 
it ;  ammonia  acts  in  this  respect  like  many  other  substances. 

Large  doses  injected  into  a  vein  excite  tetanic  convulsions  of  spinal 
origin. 

^  In  experiments  with  the  detached  frog's  heart,  fed  with  an  artificial 
circulation,  Dr.  Sainsbury  and  I  found  that  ammonium  salts,  in  small 
doses,  increased  the  strength  of  the  ventricular  contractions,  but  that 
larger  doses  destroyed  muscular  contractility.  Spontaneous  action,  - 
however,  continued  till  contractility  was  lost ;  in  the  end  stage  there 
was  no  response,  even  when  the  ventricle  was  strongly  stimulated. 
Ammonium  salts  acted  nearly  as  powerfully  as  potassium  salts,  as 
paralyzants  of  the  cardiac  muscular  tissues,  but  they  did  not  weaken 
the  spontaneous  rhythm,  and  in  this  respect  differed  strikingly  from 
potassiiim  salts,  and  still  more  strikingly  in  that  they  shoived  a  stage  of 
stimulation  preceding  the  paralyzant  action.  It  is  this  stimulant 
stage  which  for  the  most  part  we  seek  therapeutically,  but  we  must 
not  forget  that  too  large  a  dose  of  ammonia  injected  directly  into  the 
circulation  of  warm-blooded  animals  may  arrest  the  heart  at  once. 

In  therapeutic  dose  ammonia  induces  a  slight  increase  in  the  force 
of  the  pulse,  some  excitement  of  the  brain,  and  a  general  sensation  of 
warmth.  Being  a  slight  stimulant  of  the  heart,  ammonia  is  used  in 
fainting  and  exhaustion.  It  is  frequently  administered  as  an  anti- 
spasmodic— an  action  depending  probably,  in  part,  on  its  power  to 
strengthen  the  heart's  action  ;  like  all  other  antispasmodics,  its  influ- 
ence is  brief. 

Carbonate  of  ammonium  is  often  employed  as  a  stimulating  expec- 
torant in  chronic  bronchitis,  when  the  expectoration  is  profuse  and 
the  patient's  strength  is  diminishing.  It  is  often  given  with  chloride 
of  ammonium,  which  jorobably  acts  in  a  similar  mannei*.  Carbonate 
of  ammonium  is  frequently  of  signal  service  in  severe  bronchitis,  or  in 
the  broncho-pneumonia  of  children,  especially  when  they  are  prostrate 
and  livid  from  obstructed  breathing.  It  is  probable  that  the  ammonia 
acts,  in  such  cases,  as  much  or  more  by  stimulation  of  the  respiratory 
centres  and  circulatory  system  as  by  its  influence  upon  the  respira- 
tory mucous  membrane. 

Carbonate  of  ammonivim  is  largely  used  in  typhoid  conditions  due  to 
erysipelas,  or  to  the  other  acute  specific  poisons,  as  in  pyaemia,  etc.^ 

1  In  severe  collapse,  from  any  cause,  the  liquor  ammonise  (the  weaker  pre- 
paration), diluted  once  or  twice,  may  be  thrown  directly  into  a  vein,  great  care 
being  taken  not  to  inject  air.  One  drachm  of  the  liquor  ammonise  ma3'  thus 
be  injected.   This  treatment  has  been  advocated  strongly  by  Halford  in  the 
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Carbonate  of  ammonium,  and,  in  a  less  degree,  the  citrate  and 
acetate  of  ammonium,  produce  perspiration.  A  small  dose,  one  or 
two  grains  of  the  carbonate,  given  hourly,  will  generally  produce  per- 
spiration, and  as  abundantly  as  either  aconite  or  tartar-emetic.  Car- 
bonate of  ammonium  is  one  of  the  most  certain  and  efficient  diaphoretics 

in  febrile  diseases. 

It  has  been  maintained,  without  much  show  of  proof,  that  carbona,te 
of  ammonium  is  the  poisonous  agent  in  uraemia  ;  the  urea,  it  is  said, 
decomposes  in  the  blood,  forming  this  carbonate,  which  then  produces 
the  serious  symptoms  constituting  urEemic  poisoning.  The  general 
view  at  present  is  that  there  are  several  poisonous  principles  at  work 
in  nrsemia. 

Carbonate  of  ammonium,  in  three  to  five  grain  dose,  administered, 
uncombined  with  any  other  drug,  hourly,  or  every  two  or  three  hours, 
according  to  the  severity  of  the  case,  has  been  much  lauded  in  scarlet 
fever.  It  was  used  largely  by  the  late  Dr.  Peart,  who  "  did  not  lose 
one  patient  out  of  nearly  three  hundred."  The  late  Mr.  Wilkinson 
also  employed  it  with  equal  success ;  and  recently  Mr.  Charles  Witt 
has  written  a  pamphlet  extolling  its  virtues.  It  is  said  to  be  useful 
in  all  forms  of  scarlet  fever,  especially  when  given  early.  The  imme- 
diate effects  are  stated  to  be  diminution  of  heat,  fever  and  delirium, 
and  a  disposition  to  sleep.  Mr.  Wilkinson  says  it  is  equally  useful  in 
measles,  and  that  the  ammonia  treatment  leaves  no  secondary  evils. 
I  have  used  this  treatment  to  a  considerable  extent  in  measles,  and 
apparently  with  considerable  benefit.  Carbonate  of  ammonium  in- 
duces free  perspiration,  and  appears  to  develop  the  rash  and  cause  the 
disease  to  run  a  benign  course.  Mr.  Charles  Witt  says  that  care 
must  be  had  that  no  acid  drinks  or  acid  fruits  of  any  kind  are  taken, 
or  else  the  ammonia,  by  becoming  neutralized,  will  lose  its  efficacy. 
Solutions  of  the  acetate  of  ammonium,  and  of  the  citrate  of  ammonium, 
are  useful  diaphoretics,  and  are  very  mnch  employed  in  fevers. 
They  are  especially  useful  in  the  milder  forms  of  fever,  in  particular 
in' common  catarrh. 

A  full  dose  of  acetate  of  ammonium,  Mindererus'  spirit,  will  often, 
speedily,  steady  and  sober  a  drunkard. 

The  supposed  effect  of  ammonia  in  preventing  iodism  is  noticed  in 
another  place. 

Owing  to  its  high  diffusion-power,  ammonia  escapes  very  readily 
from  the  body  in  various  ways,  a  portion  passing  with  the  breath, 
some  probably  with  the  sweat,  and  much  with  the  urine.    It  would 

treatment  of  snake-bite,  and  though  its  efficacy  has  been  doubted  by  Fayror 
and  others,  it  may  be  tried.  Halford's  recommendation  is,  twelve  minims  of 
the  liquor  ammonise  fortior  diluted  witb  three  times  its  volume  of  water. 
The  vein  should  be  exposed  before  injecting.  {See  Murrell's  Cases  of  Foisoniii.rj.) 

In  this,  as  in  any  other  form  of  collapse,  it  may  be  necessary  to  repeat  the 
injections  one  or  more  times. 
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appear  that  some  of  the  ammonia  administered  is  built  up  in  the 
system  into  urea,  and  escapes  in  the  urine  in  this  form.  Some  is 
perhaps  oxidized  and  appears  in  the  urine  as  nitric  acid. 

The  taste  of  carbonate  of  ammonium  is  much  masked  by  adminis- 
tering it  in  milk. 

Mixtures  containing  ammonium  carbonate  or  hydrate  do  not  keen 
well  m  hot  weather. 


MAGNESIA,  LIGHT   MAGNESIA,    CARBONATE   OF  MAG- 
NESIA, LIGHT  CARBONATE  OF  MAGNESIA,  SOLUTION. 
OF  CARBONATE  OF  MAGNESIA 

These  substances,  having  an  alkaline  reaction,  might  have  been 
placed  in  the  potash  and  soda  group,  but  the  eflfects  of  the  magnesia 
compounds  on  the  body  are,  in  many  respects,  very  different  from 
those  of  the  potash  and  soda  group.  We  have  elsewhere  treated  of 
the  properties  pertaining  alike  to  all  alkaline  substances,  including, 
of  course,  the  members  of  this  group.    (^S'ee  Potash  group.) 

Taken  internally,  some  of  the  oxide  or  carbonate  of  magnesia  will 
combine  with  the  acids  of  the  gastric  juice,  and  become  soluble ;  the 
remainder,  being  unaffected,  will  be  left  insoluble.  The  part  of  the 
carbonate  thus  decomposed  by  the  acids  of  the  stomach  will  set  free 
its  carbonic  acid. 

These  substances  acting  as  antacids  are  used  as  antidotes,  in  poi- 
soning by  the  strong  acids  and  by  some  metallic  salts ;  iu  all  cases  of 
corrosive  poisoning  the  oxide,  not  the  carbonate,  should  be  adminis- 
tered. The  special  advantages  of  the  members  of  this  group  are : — 
(1)  their  large  saturating  capacity  for  acid ;  (2)  their  purgative 
powers;  (3)  their  harmlessness  when  given  in  excess.  Their  dis- 
advantage consists  in  their  bulkiness. 

The  oxide  or  carbonate  of  magnesia  is  generally  used  as  an  antacid, 
but  tke  oxide  is  preferable,  since  the  carbonate,  by  giving  off  much 
gas,  may  produce  disagreeable  distension  of  the  stomach.  It  must 
not  be  forgotten  that,  used  thus,  they  are  merely  palliative  remedies, 
and  that  acids  ai-e  far  better  correctives  of  acidity  of  the  stomach. 
{See  Acids.) 

The  oxide  of  magnesia  precipitates  many  metals  from  the  solutions 
of  their  salts,  rendering  them  thus  less  poisonous.  The  magnesias 
form  insoluble  compounds  with  arsenic,  and  thus  take  rank  among 
the  antidotes  of  this  poison. 

The  magnesian  compounds  of  this  group  combine  in  part  with  the 
acids  of  the  gastric  juice.  The  oxide  and  carbonate,  on  account  of 
their  insolubility,  cannot  as  such  pass  into  the  blood,  nor  does  the 
chloride,  though  freely  soluble,  become  absorbed  iu  any  amount 
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because  of  its  low  diffusion-power.  Hence,  almost  all  the  magnesia 
ingested  passes  on  into  the  intestines. 

In  the  intestines,  the  salts  of  magnesia  undergo  changes  according 
to  their  composition.    The  chloride  is  probably  decomposed  by  the 
alkaline  bile,  and  the  oxide  re-precipitated,  part  of  which  oxide  may 
combine  with  the  biliary  acids.  The  residual  oxide,  whatever  its  origin, 
is  now  converted  first  into  carbonate,  then  into  bicarbonate  by  the 
carbonic  acid  of  the  intestines,  and  so  is  made  soluble,  and  capable 
of  acting  as  a  purgative.    The  carbonate  will  be  changed  by  a  single 
step  into  the  bicarbonate,  and  it,  likewise,  then  becomes  a  purgative. 
Thus  these  compounds  will  act  as  purgatives  only  after  conversion 
into  bicarbonates,  in  which  form  they  will  possess  most  of  the  pro- 
perties of  the  group  of  salts  which  includes  sulphate  of  magnesia 
and  other  neutral  magnesian  compounds.    Like  the  members  of  this 
latter  group,  the  bicarbonate  has  a  very  low  diffusion-power,  and, 
like  them,  it  is  purgative  ;  its  action  in  this  respect  being  very  mild, 
it  is  termed  a  laxative.    The  mild  action  of  the  oxides  and  carbo- 
nates, their  freedom  from  taste,  and  antacid  property,  fit  them  ad- 
mirably for  children.    They  are  generally  combined  with  a  little 
rhubarb,  as  in  the  well-known  Gregory's  powder.  If  unduly  employed 
they  occasionally  accumulate,  and  may  form  concretions  in  the  intes- 
tines.   These  concretions  consist  mainly  of  the  unaltered  carbonate  or 
oxide,  of  administration,  for  only  a  very  small  proportion  of  any  given 
bulky  dose  will  suffer  the  changes  above  described.    Some  phosphate 
may  be  present  in  the  concretions. 

Bicarbonate  of  magnesia,  fluid  magnesia  as  it  is  termed,  is  a  useful 
and  mild  aperient. 

Magnesia  has  been  lauded  in  sympathetic  vomiting,  as  in  that  of 
pregnancy :  in  those  cases,  it  is  to  be  presumed,  where  the  vomiting 
depends  on  excessive  secretion  of  acid  from  the  stomach ;  its  effects, 
however,  are  very  transient.  Should  it  fail,  recourse  may  be  had  to 
oxalate  of  cerium  (one  grain  every  three  hours),  ipecacuanha,  quinine, 
acids,  etc.    {See  Ipecacuanha.) 

The  chief  part  of  the  magnesia  passes  out  with  the  f seces,  and,  fof 
the  reasons  stated,  a  small  portion  only  enters  the  blood.  In  exdeSS 
of  uric  acid,  members  of  this  group  prove  useful  by  saturating  much 
of  the  acid  of  the  stomach,  and  carrying  it  out  of  the  body. 
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LIME,  CAUSTIC  LIME,  LIME-WATER,  LINIMENT  OF  LIME 
SACCHARATED  SOLUTION  OF  LIME,  CARBONATE  OF 
LIME 

This  group  contcains  highly  valuable  medicinal  substances,  which 

might  with  advantage  be  more  extensively  used. 
Lime  is  a  necessary  constituent  of  the  hard  and  soft  tissues  of  the 

body,  of  bone,  and  the  parts  more  vitally  endowed,  such  as  the  nerves 
and  muscles.  Wherever  there  is  active  growth,  whether  natural  or 
unnatural,  lime  salts  are  found  in  excess,  probably  in  combination 
with  phosphoric  acid,  this  combination  being  in  all  likelihood  the  form 
of  lime  required  by  the  body  for  the  performance  of  many  of  its 
functions.  In  practice,  we  find  that,  in  almost  precisely  the  same 
■morbid  states  in  which  the  phosphate  is  found  to  be  so  valuable,  other 
salts  of  lime  will  do  equally  good  service,  and  it  seems  therefore  likely 
that  a  portion  at  least  of  these  other  lime  salts  becomes  united  in  the 
body  with  phosphoric  acid. 

The  importance  of  lime  is  well  shown  in  its  influence  on  a  cardiac 
contraction.  Without  lime  it  is  probable  that  no  contraction  can 
occur.  If  too  little  lime  is  present  the  contraction  is  weak,  but  if  a 
full  physiological  quantity  is  present  in  the  fluid  circulating  through 
the  heart  the  contraction  becomes  complete. 

Lime  also  plays  a  very  important  part  in  the  clotting  of  blood,  an 
act  having  many  features  in  common  with  the  temporary  hardening  of 
muscle  in  the  act  of  contraction.    Lime  salts  have  been  shown  to 
accelerate  or  even  to  start,  in  fluids  poor  in  ferment,  the  act  of  clotting. 
{See  Hammarsten,  Green,  and  a  Paper  by  ourselves,  Journal  of  Phijsi- 
ology,  vols.  11  and  12.)    In  two  or  three  unpublished  cases  of  aneurysm 
at  the  Royal  Free  Hospital  we  applied  lime  chloride  to  the  cure  of  the 
aneurysm  in  the  hope  of  increasing  the  clotting  within  the  sac;  in  one 
case  a  rapid  cure  set  in  almost  immediately  after  suspending  the  ad- 
.  ministration  of  the  lime  salt. 
^  To  Professor  Wright,  of  Netley,  is  due  the  credit  of  the  proposal  to  use 
lime  salts,  in  particular  the  chloride,  in  the  treatment  of  hemorrhages 
and  hsemorrhagic  states,  e.g.  heemophilia,  also  in  aneurysm.  Wright 
draws  attention  to  an  important  point  in  connection  with  this  use  of 
lime,  viz.,  that  the  lime  does  not  maintain  indefinitely  the  increased 
coagulability  even  tliough  tlie  dosage  he  continued.    His  observations 
seem  to  indicate  that  for  three  or  four  days,  at  least,  the  coagulability 
is  increased,  but  may  then  decline  even  to  subnormal.    This  would 
suggest  that  in  aneurysm  lime  salts  may  not  prove  very  serviceable, 
but  in  h£Bmorrhage  a  less  time  than  three  or  four  days  may  do  all  that 
we  require.    The  dosage  cannot  be  considered  to  have  been  fixed,  yet 
it  may  be  placed  for  the  present  between  15  and  45  grains  twice  or 
thrice  daily  for  three  or  four  days  only  at  a  time. 

The  salts  of  lime  having  a  very  low  diffusion-power,  and  but  little 
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affinity  for  animal  strnctures,  tliey  produce  when  applied  to  the  skin 
very  little  change,  with  the  exception  of  caustic  lime,  which  having  a 
stroncr  attraction  for  water,  will  withdraw  it  from  the  dermis  when 
deprived  of  its  cuticle,  and  so  to  some  extent  effect  the  destruction  of 
the  tissues.  Yet,  even  here,  as  its  diffusion-power  is  slight,  it  fails 
to  penetrate  the  tissues,  and  its  action  is  therefore  superficial.  Caustic 
lime  is  not  often  used  alone  as  an  escharotic,  but  mixed  with  caustic 
potash,  it  forms  a  compound  less  deliquescent  and  penetrating,  and 
thus  far  more  manageable  and  safe  than  simple  caustic  potash  \^  this 
holds  especially  in  affections  of  the  neck  of  the  uterus,  as  first  pointed 
out  by  Dr.  Henry  Bennet.  . 

Applied  to  the  broken  skin  and  to  sores,  the  carbonate  of  lime  and 
lime-water  are  slightly  astringent,  hence  lime  is  sometimes  used  to 
check  the  discharges  from  sores  and  inflamed  surfaces. 

Lime-water  and  oil  in  equal  quantities,  or  in  the  proportion  of  four 
of  lime-water  to  one  of  oil,  enjoy  a  high  reputation  in  the  treatment 
of  biu'ns. 

Lime-water  is  of  service  as  a  lotion  for  cracked  nipples.^ 

Lime-water  is  sometimes  employed  to  check  the  abunda,nt  oozing 
from  the  surface  in  certain  skin  diseases,  such  as  eczema  ;  it  is  like- 
wise a  sedative  to  the  smarting  and  tingling  present  in  this  affection. 
When  later,  the  inflammation  of  eczema  having  been  subdued,  the 
discharge  is  still  great,  lime-water  and  glycerine  form  a  useful  and 
comforting  application. 

Carbonate  of  lime  is  sometimes  used  as  a  dusting  powder  in  eczema 
or  intertrigo ;  it  serves  to  absorb  the  abundant  secretion,  to  prevent 
the  discharges  from  irritating  the  already  inflamed  skin,  and  to  protect 
the  skin  from  the  air.  In  common  with  other  dry  powders,  carbonate 
of  lime  is  inferior  in  most  cases  to  some  simple,  bland,  or  but  slightly 
stimulating  greasy  application.  Certain  cases,  however,  are  certainly 
•more  benefited  by  .  such  dry  powders,  as  the  oxide  of  zinc,  insoluble 
salts  of  bismuth,  and  carbonate  of  lime. 

In  the  intertrigo  of  the  buttocks  and  perinEeum  of  yotmg  children, 
carbonate  of  lime  protects  the  skin  from  the  irritation  of  the  urine 
and  of  the  air,  but  greasy  applications  afford  a  more  efficient  protection, 
since  the  powder  readily  absorbing  discharges  holds  these  and  becomes 
itself  a  source  of  irritation  to  the  skin,  at  the  same  time  that  it  tends 
to  cake  and  crack,  and  leave  parts  of  the  surface  exposed  to  the  air. 
-The  best  treatment  here  consists  in  frequent  ablutions  with  soap  and 
water,  and  the  anointing  with  greasy  applications,  such  as  boracic 

1  To  prevent  cracked  nipples  is  far  better  and  much  easier  than  to  cure  thein. 
Immediately  the  child  is  removed  from  the  breast,  the  nipple  should  be  care- 
fully washed  and  dried.  The  nipples  may  be  hardened  by  washing  them  some 
short  time  before  delivery,  and  after  each  suckling,  with  a  little  brandy  and 
water.  A  zinc  shield  worn  constantly  over  the  nipple  is  both  healing  and 
protective. 
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acid  ointment  Much  more  important,  however,  is  the  avoidance  of 
this  condition  by  strict  cleanliness  and  the  frequent  removal  of  the 
napkin,  as  often  indeed  as  it  is  wetted. 

_  On  account  of  its  astringent  quality  lime-water  is  used  as  a  wash 
m  discharges  from  the  ears,  also  in  discharges  from  the  vulva,  and  as 
an  injection  in  gleet ;  it  is  of  most  service  when  some  active  degree  of 
inflammation  is  still  present.  In  the  chronic  stages  of  ear  disease  it 
IS  far  inferior  to  the  glycerine  of  tannic  acid  and  other  more  powerful 
astringents. 

Lime-water,  probably  owing  in  part  to  its  alkalinity,  is  often  useful 
as  an  injection  in  leucorrhoea. 

Dr.  Joseph  Bell  recommends  lime-liniment  to  prevent  small-pox 
pitting.  Cotton- wool  cut  into  proper  shapes  is  dipped  in  the  Uniment, 
and  applied  so  as  to  cover  carefully  the  face  and  neck,  leaving  aper- 
tures for  the  eyes,  nose,  and  mouth.  No  crevice  is  to  be  allowed,  and 
a  large  handkerchief  must  be  tied  over  all ;  the  dressing  should  remain 
on  until  convalescence. 

Chalk  makes  a  good  tooth-powder  on  account  of  its  softness ;  it  is 
safer  than  powders  consisting  of  hard  and  angular  particles  which  by 
wearing  away  the  enamel  lay  bare  the  dentine. 

In  inflammatory  and  ulcerative  diseases  of  the  mouth,  lime-water 
is  occasionally  used  to  lessen  the  discharges,  and  to  promote  healing. 

Solutions  of  lime,  e.g.  lime-water,  will  dissolve  false  membranes,  such 
as  diphtheritic  membranes.  We  may  use  either  lime-water  itself,  or 
the  following  formula :— Slaked  lime  half  an  ounce,  glycerine  two 
ounces,  water  eight  ounces  ;  it  should  be  used  as  a  spray  frequently. 
Though  strongly  recommended  by  several  excellent  authorities,  this 
treatment  of  diphtheria  is  of  doubtful  efficacy.  It  has  been  recom- 
mended also  in  plastic  bronchitis. 

In  the  stomach,  lime  preparations  neutralize  the  acid,  but  as  an 
antacid  other  remedies  are  mostly  to  be  preferred.  Salts  of  lime  are 
specially  useful  in  oxalic  acid  poisoning  because  the  oxalate  formed  is 
insoluble,  but  they  are  useful  also  in  other  forms  of  acid  poisoning. 

It  is  not  easy  to  indicate  precisely  the  therapeutic  value  of  lime- 
water  in  vomiting,  but  in  some  forms  of  it  few  remedies  are  more 
efficacious.  It  is  serviceable  in  chronic  vomiting  generally,  and  it 
often  arrests  the  vomiting  from  chronic  ulcer  of  the  stomach.  It 
should  be  mixed  with  milk,  either  in  the  proportion  of  equal  parts  or 
of  one  of  lime-water  to  four  of  milk  ;  if  the  vomiting  is  incessant,  the 
patient  should  be  fed  upon  this  only,  administered  frequently  in 
small  quantities  of,  say,  a  tea-  or  tablespoonful.  Young  children  often 
eject  much  of  their  milk  in  lumpy  masses  ;  similar  masses  frequently 
pass  on  into  the  intestines,  and  escape  with  the  motions,  causing  in  their 
transit  much  wind  and  severe  colic.  Cow's  milk  is  apt  to  induce  this 
condition,  the  gastric  juice  coagulating  it  in  lumps,  whereas  it  generally 
coagulates  human  milk  in  fine  flakes.    Lime-water,  by  preventing  this 
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lumpy  coagulation,  checks  this  kind  of  vomiting,  generally  at  once  ; 
should  it  continue,  however,  the  rejected  milk  is  found  to  be  no  longer 
curdled.i  Where  there  is  constipation,  bicarbonate  of  soda  should  be 
substituted  for  lime-water.  Lime-water  in  the  proportion  of  one 
eighth  part  is  generally  sufficient  for  these  purposes,  but  this  fail- 
ing, a  larger  proportion,  even  up  to  equal  parts,  should  be  tried. 
Half  a  drachm  to  a  drachm  of  bicarbonate  of  soda  to  a  pint  of  milk 
may  be  substituted  as  above.  Both  of  these  remedies  sometimes  fail, 
and  it  may  be  necessary  for  a  time  to  withhold  milk  altogether,  and 
to  feed  the  child  on  sopped  bread,  water  gruel,  and  chicken  or  veal 
broth. 

This  vomiting  occurs  in  the  early  months  of  life,  sometimes  even 
during  suckling.    If  the  child  is  brought  up  "  by  hand,"  it  is  impor- 
tant  that  the  milk,  if  cow's  milk,  should  be  sufficiently  diluted ;  during 
the  first  month  the  dilution  shoxild  be  with  at  least  an  equal  quantity 
of  water,  some  authorities  indeed  advise  two  parts  of  water  to  one  of  milk, 
the  relative  quantity  of  milk  being  increased  as  the  child  grows  older. 
A  child  a  month  old  may  take  a  pint  to  a  pint  and  a  half  of  this  diluted 
milk.3   Dr.  Meigs,  of  Philadelphia,  recommends  as  an  excellent  food 
for  healthy  children,  but  especially  for  those  suffering  from  the  kind 
of  vomiting  under  consideration,  the  following  formula : — Soak  a  scruple 
of  gelatine  in  a  little  cold  water  for  a  short  time,  and  boil  it  in  half  a 
pint  of  water  till  it  is  dissolved,  that  is  for  about  ten  or  fifteen  minutes. 
Just  before  finishing  the  boiling,  add  milk  with  some  arrowroot  made 
into  paste  with  cold  water,  and  afterwards  some  cream.    The  pro- 
portions of  the  milk,  cream,  and  arrowroot  depend  on  the  age  of  the 
child.    For  an  infant  less  than  a  month  old  he  advises  three  to  four 
ounces  of  milk,  a  teaspoonful  of  arrowroot,  and  half  an  ounce  to  an 
ounce  of  cream  to  half  a  pint  of  gelatine- water ;  for  older  children 
the  milk  may  be  increased  to  half  or  two-thirds  the  bulk  of  the 
gelatine  water.     The  gelatine  and  arrowroot  prevent  the  lumpy 
coagulation  of  the  milk,  at  the  same  time  the  small  quantity  of  arrow- 
root will  not  disorder  the  stomach.    If  even  this  food  is  rejected,  then 
the  milk  should  be  diluted  with  three  or  even  four  parts  of  a  very  thin 
decoction  of  arrowroot  or  barley  water,  or  cream  and  water  alone  may 
be  tried,  one  part  of  cream  to  three  or  four  parts  of  water.    The  food 
consisting  of  milk,  cream,  arrowroot,  and  gelatine-water  is  very  use- 
ful in  diarrhoea.^ 

»  We  have  shown  that  lime  salts  in  sufficient  quantity  promote  the  cbagu- 
lation  of  milk,  hut  there  is  no  reason  to  consider  that  lime-water  which  is 
actually  poorer  in  lime  salt  than  is  milk  can  act  in  any  sense  thus.  The 
alkalinity  of  lime-water  is  probably  a  prime  factor  here.  (See  Journal  of 
Physiolorjy,  vol.  11,  1890.) 

«  Barley-water  may  often  be  substituted  with  great  advantage  for  plain 
water  as  a  diluent. 

'  The  subject  of  infant  feeding  has  been  much  advanced  of  late  by  the  use 
of  the  so-called  "  humanized  milk,"  which  can  be  obtained  from  some  of  the 
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Again,  in  young  children  suffering  from  chronic  vomiting  and 
ctiarrhcBa,  and  consequent  wasting,  lime-water  is  often  of  great  benefit 
improving  digestion,  and  apparently  assimilation,  and  obviating  that 
highly-irritating  state  of  the  urine  which  so  commonly  occasions 
intertrigo. 

Solutions  of  these  salts  pass  but  slowly  into  the  blood,  on  account 
o±  their  low  diff-usion-power,  and  the  greater  part  pass  through  the 
intestines,  and  are  ultimately  voided  with  the  f^ces. 

These  substances  neutralize  any  acid  present  in  the  intestines,  and 
check  the  secretion  from  the  mucous  membrane;  sometimes  by  one 
or  other  means,  sometimes  by  both,  they  thus  act  efficaciously  in 
diarrhoea.  Carbonate  of  lime,  and  in  a  less  degree  Hme-water, 
deservedly  hold  a  high  place  among  remedies  for  diarrhoea  in  the 
later  stages,  when  the  irritant  is  got  rid  of.  Common  chalk  mixture 
IS  useful  also  in  diarrhoea  depending  on  more  serious  causes,  such  as 
ulceration  in  phthisis  or  typhoid  fever,  but  in  these  graver  cases 
other  remedies  are  to  be  preferred. 

It  has  been  said  of  the  saccharated  solution  of  lime  that  it  does  not 
confine  the  bowels,  but  on  the  contrary  relieves  constipation;  it 
should  not  be  taken  on  an  empty  stomach,  lest  it  excite  nausea. 

Lime-water  is  a  useful  injection  to  destroy  the  thread- worms 
which  infest  the  rectum. 

From  their  low  diff"usion-power,  only  a  small  quantity  of  these 
substances  passes  into  the  blood,  so  small,  probably,  that  it  may  weU 
have  been  doubted  if  such  can  in  any  way  influence  the  organs  remote 
from  the  intestines.    But  experience  has  shown  that  lime-water  or 
carbonate  of  lime  is  a  valuable  remedy  in  deficient  nutrition,  and  in 
convalescence  from  serious  disease,  its  good  effects  being  most  marked 
in  children,  suffering  from  rickets,  mal-nutrition,  etc.      In  some 
instances,  doubtless,  these  good  results  are  traceable  to  the  local  action 
of  the  lime  salts  on  the  mucous  membrane  of  the  intestines.  The 
action  of  these  salts,  however,  being  very  similar,  although  inferior, 
to  that  of  phosphate  of  lime,  we  must  refer  our  readers  for  the  fm-ther 
consideration  of  this  subject  to  the  section  which  treats  of  that  salt. 
One  point  may  be  noticed  here,  confirmed  both  by  theory  and  ex- 
perience, viz.,  that  small  doses  will  do  as  much  good  as  large  ones. 
This  must  mean  that  even  our  small  doses,  so-called,  are  far  in  excess 

first-class  dairies,  or  with  a  little  trouble  can  be  preiiarecl  at  home.  Accorcling 
to  Frankland's  formula  this  is  done  by  separating  the  cream  from  one-third  of 
a  pint  of  milk,  and  then  the  curd  by  means  of  rennet;  on  breaking  up  the  curd 
and  boiling,  the  casein  can  be  completely  separated  from  the  whey.  In  the  hot 
whey  110  grains  of  sugar  of  milk  are  dissolved,  and  this,  together  with  the 
cream,  is  then  added  to  tAvo-thirds  of  a  pint  of  fresh  milk.  The  milk  should  be 
used  within  twelve  hours  of  its  preparation.  (Burney  Yeo,  Food  in  Health.) 
The  sterilizing  of  milk  is  another  important  mode  of  treating  it  with  a  view 
to  avoiding  irritation  of  the  alimentary  tract. 
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of  the  powers  of  the  system  to  absorb  the  oxide,  carbonate  or 

phosphate  of  lime. 

In  scrofula  with  glandular  enlargements  of  the  neck,  in  cases  re- 
sembling tabes  mesenterica,  and  in  chronic  diarrhoea  with  weak 
digestion,  Dr.  Warburton  Begbie  extols  chloride  of  calcium  in  ten  to 
twenty  grain  dose,  given  in  milk  after  food,  and  continued  for  a 
considerable  time ;  its  good  effects,  in  many  cases,  do  not  at  once 
become  apparent.  Calcium  chloride  is  recommended  also  in  phthisis, 
and  many  writers  report  very  favourably  of  this  treatment. 

Lime-water  is  reputed  to  be  useful  in  whooping-cough,  and  this 
may  well  be,  on  account  of  its  astringency,  for  in  certain  forms  of  this 
disease  astringents,  such  as  alum  and  tannin,  effect  often  a  decided 
improvement. 

Transfusion  of  a  saline  fluid  has  saved  several  lives  in  danger  from 
the  syncope  of  hsemorrhage.  Death  in  these  cases  seems  to  be  due  to 
the  presence  of  too  small  a  quantity  of  fluid  in  the  vessels  and  in  the 
heart,  this  latter  organ  being  insufficiently  distended  to  contract 
vigorously  upon  its  contents  and  to  propel  enough  fluid.  This  lack  of 
quantity,  of  bulk,  can  be  supplied  by  a  saline  fluid  (Groltz,  Kronecker, 
Sander) :  as  much  as  two  pints  should  be  injected.  The  injection  re- 
stores consciousness,  and  removes  convulsions,  the  pulse  at  the  same 
time  gains  greatly  in  strength  and  falls  in  frequency.  I  have  already 
drawn  attention  to  the  influence  of  lime  on  cardiac  muscular  contrac- 
tion ;  the  same  holds  good  probably  in  respect  of  other  muscles.  I 
would  suggest  then  that  the  saline  injection  should  contain  a  lime 
salt,  preferably  lime  phosphate,  which' is  quite  sufficiently  sokible  to 
supply  the  quantity  needed  to  sustain  the  contraction  of  the  cardiao 
muscle. 
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This  salt  is  of  very  great  importance,  both  in  health  and  disease.  It 
must  be  ranked  among  the  most  valuable  and  necessary  foods,  being 
probably  as  essential  to  proper  growth  and  nutrition  as  the  nitro- 
genous and  fatty  compounds.  Observations  have  proved  abundantly 
its  physiological  importance.  It  gives  solidity  to  the  skeleton,  and 
hence  if  the  quantity  supplied  to  the  body  is  small,  or  if  the  demand 
for  it  is  greater  than  the  supply,  these  solid  structures  suffer  and  lose 
their  rigidity.  Chossat  produced  softening  of  the  bones  of  animals 
fed  on  food  free  from  lime-salts  ;  again  it  has  been  found  that  during 
pregnancy,  when  much  phosphate  of  lime  is  required  for  the  ossifica- 
tion of  the  skeleton  of  the  iodtua,  osseous  fractures  in  the  mother 
unite  slowly  and  imperfectly.^  Some  experiments  by  Milne-Edwards 
also  bear  practically  on  this  point,  for  he  found  that  animals'  bones 

'  The  urine  of  pregnant  women  is  said  to  be  deficient  in  lime  salts,  but  on 
this  point  the  evidence  is  very  discrepant. 
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intentionally  fractured  united  more  quickly  when  the  animals  were 
supplied  with  phosphate  of  lime. 

The  cardinal  importance  of  this  essential  food  to  the  soft  and  grow- 
ing tissues  is  that  of  a  promoter  of  cell-growth  and  nutrition ;  and 
that  this  is  a  very  probable  conclusion  the  following  considerations 
tend  to  show  : — 

1.  The  presence  of  this  salt  throughout  the  body. 

2.  Its  presence  in  much  larger  proportion  in  the  intercellular  fluid 
of  the  body  than  in  the  blood  itself. 

3.  The  fact  that  in  herbivora  the  intercellular  fluid  is  as  rich  in 
this  salt  as  it  is  in  carnivora,  though  the  vegetable-feeders  take  so 
little  of  it  in  their  food ;  it  must  hence  be  carefully  retained  in  the 
intercellular  fluid  for  some  important  purpose. 

4.  Smith's  observations  which  show  that  a  certain  quantity  of 
phosphate  is  required  to  supply  the  first  basis  for  the  new  tissues, 
even  in  the  case  of  those  organs  which  subsequently  exhibit  an  excess 
of  carbonate  of  lime,  as  the  shells  of  animals ;  an  observation  showing 
that  phosphate  of  lime  is  necessaiy  to  initiate  growth,  and  that,  in 
this  respect,  it  is  not  interchangeable  with  the  carbonate. 

5.  The  fact  that  wherever  cell-growth  is  active,  there  phosphate 
of  lime  is  in  excess— a  statement  holding  good  both  with  regard  to 
healthy  and  to  diseased  growths,  for  this  salt  is  found  to  prevail  in 
disease  associated  with  rapid  formation. 

With  regard  to  the  second  and  third  points,  it  must  be  borne  in 
mind  that  phosphate  of  lime  is  soluble  in  acids,  and,  inasmuch  as  the 
intercellular  fluid  is  acid,  we  should  expect  that  the  phosphate  might 
accumulate  in  it. 

Theoretically,  then,  it  might  be  supposed  that  abundant  data  exist 
to  enable  us  to  forecast  the  occasions  when  to  employ  this  salt 
remedially ;  thus  it  would  be  naturally  assumed  that  in  defective 
nutrition,  or  deficient  cell-growth,  the  phosphate  of  lime  should 
prove  serviceable.  Certain  objections  have,  indeed,  been  urged 
against  the  employment  of  this  salt  in  such  conditions  ;  for  instance, 
it  has  been  said,  the  fault  is  not  really  due  to  deficiency  of  lime,  but 
inheres  in  the  tissues,  which  fail  to  assimilate  it,  seeing  that  in 
cases  of  defective  cell-growth  and  of  mal-nutrition,  the  quantity  of 
the  phosphate  in  the  urine  is  often  unusually  great.  This  being  so, 
our  efforts  should  be  directed  to  the  removal  of  the  circumstances 
which  check  assimilation,  for  it  would  be  as  little  reasonable  to  treat 
a  diabetes  mellitus  with  sugar  as  a  diabetes  of  phosphate  of  lime 
with  phosphate  of  lime.  Some  truth  no  doubt  there  is  in  these  stric- 
tures, and  too  much  attention  cannot  be  paid  to  the  hygienic 
conditions  favourable  to  assimilation — good  air,  abundant  light,  and 
sufficient  exercise,  but  the  case  before  us  is  more  analogous  to  anaemia 
than  to  diabetes,  and  we  give  iron  with  decided  benefit  in  anaemia 
when  this  condition  is  due,  not  to  want  of  ii'on  in  the  food,  but  to  the 
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non-asslniilation  of  it  by  the  tissues.  The  efficacy  of  phosphates, 
however,  must  be  decided  by  experience,  and  experience  speaks 
abundantly  in  their  favour.  Beneke,  to  whom  on  this  subject  we 
owe  much  of  our  knowledge,  both  physiological  and  therapeutical, 
has  shown  that  phosphate  of  lime  is  especially  useful  in  those  very 
diseases  in  which  it  occurs  in  excess  in  the  urine,  such  as  hectic  and 
chronic  wasting  disease. 

This  salt  is  of  great  use  in  the  ansemia  of  young  and  rapidly- 
growing  persons,  and  in  the  case  of  women  weakened  by  rapid 
child-bearing,  prolonged  suckling,  or  excessive  menstruation.  In 
checking  chronic  tubercular  and  non-tubercular  diarrhoea,  and  other 
profuse  discharges,  such  as  leucorrhoea,  chronic  bronchitis  and  t-he 
discharge  from  large  abscesses,  it  is  a  valuable  remedy,  effecting  in 
these  states  both  general  and  local  improvement.  Beneke  speaks 
highly  of  its  influence  on  scrofulous  sores.  It  is  useful  also  in  caries 
of  the  bones. 

This  salt  is  apt  to  be  deficient  in  town-dwelling  women,  who 
improve  under  its  administration  ;  under  such  treatment  an  increased 
quantity  of  the  salt  finds  its  way  into  the  lime-lacking  milk  of  a 
suckling  mother,  who,  together  with  her  child,  is  thus  simultaneously 
benefited. 

Persons  in  broken  health  from  prolonged  town  life  or  overwork,  or 
who  from  other  causes  are  languid,  hipped,  and  incapable  of  much 
exertion,  often  derive  much  benefit  from  this  medicine.  In  cases  such 
as  this,  a  good  formula  is  :  phosphate  of  lime,  phosphate  of  iron,  and 
carbonate  of  lime,  of  each,  one  grain  ;  phosphate  of  lime,  however,  will 
act  admirably  by  itself.  This  medicine  is  useful  in  the  chronic  foi-ms 
of  phthisis  \vith  little  or  no  fever.  It  should  be  taken  on  the  tongue 
either  dry  or  mixed  with  a  little  milk. 

No  reasonable  doubt  can,  I  think,  be  entertained  of  the  efficacy  of 
phosphate  of  lime  in  many  cases  of  rickets. 

It  has  been  sought  to  establish  a  connection  in  all  cases  between 
rickets  and  a  deficient  supply  of  lime  ;  in  evidence  of  this  it  is  virged, 
firstly,  that  rickets  occurs  commonly  during  the  first  dentition,  when 
much  lime  is  required  by  the  growing  teeth,  and,  secondly,  that 
rickets  affects  the  children  of  mothers  who  are  in  just  that  state  of 
ill-health  in  which  it  has  been  established  that  the  milk  is  deficient 
in  lime.  There  may  be  much  truth  in  these  statements,  but,  as  in 
many  cases  of  rickets  an  excess  of  lime  is  found  in  the  urine,  the 
disease  in  such  cases  cannot  be  held  to  depend  on  a  deficient  supply 
of  the  salt,  but  must  be  due  to  other  circumstances,  of  which,  at 
present,  we  are  only  partially  cognizant.  In  cases  where  the  disease 
is  dependent  on  deficiency  of  phosphate  of  lime,  its  administration 
is  obviously  all  that  is  required.' 

1  A  deficiency  of  lime  and  phosphoric  acid  in  food  does  not  produce  in 
animals  the  changes  characteristic  of  rickets,  though  the  bone  becomes  fragile. 
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In  rickets,  fui'ther,  there  in  not  merely  deficient  ossification  of 
t  ie  bones,  but  unnatural  growth  and  defective  nutrition,  both  in  the 
skeleton  and  in  the  other  textm-es.  The  phosphate  of  lime  appears 
to  control  this  defective  and  perverse  nutrition,  and  to  induce  healthy 
growth,  so  as  not  merely  to  favour  the  consolidation  of  the  skeleton 
but  to  improve  the  condition  of  the  soft  organs,  and  experience 
shows  abundantly  that  many  rickety  cases  are  benefited  more  de- 
cidedly by  lime-salts  than  by  any  other  single  drug. 

German  authorities,  who  have  studied  this  subject  most  atten. 
tively,  consider  that  the  fittest  time  to  give  this  remedy  is  after  the 
cessation  of  the  active  stages  of  the  disease,  that  is,  when  the  pains 
and  tenderness  of  the  bones  have  disappeared. 

It  is  well  to  repeat  a  caution  against  the  uselessness  of  adminis- 
tering this  or  other  lime-salts  in  large  quantities,  for,  owing  to  their 
very  low  diffusion-power,  very  little  passes  into  the  blood.  A  grain, 
or  two  grains,  several  times  a  day,  is  a  sufficient  dose.  Given  in 
excess,  it  hinders  digestion. 

Phosphate  of  lime  in  the  stomach  must  be  variously  affected  by 
the  free  acids,  since  lactic,  hydrochloric,  and,  in  a  lesser  degree, 
acetic  acid,  dissolve  it,  forming  the  soluble  superphosphate. 

Most  of  the  phosphate  passes  on  into  the  intestines,  where,  if  the 
salt  is  too  long  administered,  it  is  liable  to  form  concretions.  Being 
unaffected  by  the  pancreatic  and  biliary  secretions,  and  but  slightly 
soluble  in  the  intestinal  juice,  most  of  the  phosphate  passes  off  with 
the  stools.  There  will  probably  be  a  reprecipitation  of  the  neutral 
tricalcic  phosphate,  from  the  acid  solution  which  some  of  the  phos- 
phate will  have  undergone  in  the  stomach. 

Phosphate  of  lime  is  highly  recommended  in  various  forms  of 
chronic  diarrhoea,  and  especially  in  that  of  young  children,  to  whom 
it  may  be  given  with  carbonate  of  lime  and  lactate  of  iron.  Whether 
the  beneficial  effects  are  due  to  its  direct  action  on  the  mucous 
membrane,  or  take  place  after  absorption,  in  the  manner  previously 
described,  our  present  knowledge  does  not  enable  us  to  decide. 

Being  soluble  in  the  acids  of  the  gastric  juice,  and  to  some  extent 
in  solutions  of  common  salt,  its  passage  into  the  blood  takes  place, 
probably,  in  several  ways.  It  has,  however,  been  doubted  whether 
any  portion,  if  uncombined  with  food,  passes  into  the  blood,  since  no 
augmentation  of  this  salt  is  met  with  in  the  ui'ine  during  its  ad- 
ministration ;  nay,  in  some  cases  it  seems  even  lessened.  The  ob- 
servations on  this  point  are,  perhaps,  too  scanty  to  set  the  question 
at  rest. 

Much  phosphate  is  taken,  either  in  combination  with  the  food,  or 
so  intimately  blended  with  it  that  it  is  well-nigh  impossible  to 
separate  it  from  the  tissue-forming  substances,  and  thus  it  finds 
ready  entrance  into  the  blood,  with  the  digested  materials ;  this  is 
the  chief,  and,  in  ordinary  cases,  the  only  source  of  phosphate  of 
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lime  for  the  supply  of  the  system.  That  so  alkaline  a  fluid  as  the 
blood  is  capable  of  dissolving  the  phosphate  is  explained  by  the 
solubility  of  this  latter  iu  solutions  containing  free  carbonic  acid  or 
common  salt. 

The  subject  of  the  part  played  by  inorganic  lime  salts  in  the  treat- 
ment of  diseases  marked  by  mal-assimilation  is  rather  intricate  and 
needs  further  elucidation  ;  it  stands  theoretically  very  miich  in  the 
same  position  as  the  question  of  iron  administration  in  anaemia.  In 
any  case,  however,  when  we  administer  a  lime  salt  for  the  sake  of  its 
lime,  we  must  not  forget  what  Bunge  says  as  to  the  relative  richness 
in  lime  oxide  of  the  solution  of  lime-water  and  cow's  milk.  There  is 
less  lime  in  a  saturated  solution  of  lime  in  water  than  in  milk  itself, 
in  the  proportion  of  13  to  17.  The  futility  of  the  addition  of  a  few 
teaspoonfuls  of  lime-water  to  milk  will  at  once  be  apparent  if  the  plea 
for  the  addition  be  to  increase  the  dose  of  lime. 


HYPOPHOSPHITE  OF  LIME,  HYPOPHOSPHITE  OF 

SODA 

Dr.  Churchill  recommends  these  drugs  in  phthisis,  and  his  state- 
ments regarding  their  action  have  for  the  most  part  been  upheld  by 
Dr.  Thorowgood  and  some  other  observers. 

Dr.  Churchill  commences  with  a  grain,  and  increases  the  dose  to 
six  or  seven  grains  a  day,  giving  it  in  the  form  of  syrup  or  pill. 
Dr.  Thorowgood  gives  a  grain  three  times  a  day  in  the  form  of  syi'up. 
In  too  large  doses  the  hypophosphites  may  produce  weakness,  sleepi- 
ness, headache,  giddiness,  noises  in  the  ears,  loss  of  appetite,  colic, 
diaiThcea,  and  even  bleeding  from  the  nose  and  lungs.  Dr.  Churchill 
administers  these  agents  uncombined,  and  cautions  against  giving 
them  with  iron,  cod-liver  oil,  or  stimulants.  It  is  said  that,  in 
phthisis,  the  hypophosphites  increase  appetite  and  improve  the 
digestion,  promote  the  formation  of  the  blood,  lessen  cough  and  ex- 
pectoration, relieve  pain  in  the  side,  and  diarrhoea,  and  often  effect 
a  cure.  They  are  said  to  be  more  useful  in  the  first  than  in  the 
second  stage,  in  the  second  than  in  the  third  stage,  and  in  those 
cases  where  only  one  lung  is  affected — statements  sufficiently  obvious 
and  applicable  indeed  to  every  remedy.  Thorowgood  says  they  are 
more  successful  with  young  than  with  old  people.  These  remedies 
are  to  be  recommended  also  in  nervous  and  general  debility ;  teething ; 
spermatorrhoea ;  chlorosis  ;  and  ansemia. 

Chemically  the  hypophosphites  are  nearer  to  free  phosphorus  than 
are  the  phosphates,  and  their  mode  of  action  seems,  in  accordance 
with  this,  to  resemble  somewhat  the  action  of  free  phosphorus.  They 
are  generally  regarded  as  alteratives  in  the  same  sense  that  phos- 
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phorus  and  arsenic  are  alteratives,  and  they  are  prescribed  specially 
in  states  of  general  debility  and  lowered  tone.  In  phthisis  they  are 
much  employed  for  these  general  effects  rather  than  for  any  specific 
powers.  The  dosage  may  certainly  be  carried  considerably  beyond 
the  doses  above  given-five  or  ten  grains  being  often  prescribed 
beneficially,  thrice  daily.  Nor  does  present  practice  bear  out  Dr! 
Churchill's  caution  against  combining  them  with  iron,  cod-liver  oil 
or  stimulants,  for  a  very  favourite  prescription  is  that  known  as 
Fellows'  syrap,  and  in  this  we  find  tlie  hypophosphites  of  iron, 
quinine,  strychnine,  sodium  and  manganese :  each  drachm  (the  dose) 
contains  one  sixty-fourth  of  a  grain  of  strychnine.  Again,  the  current 
method  of  prescribing  the  hypophosphites  with  cod -liver  oil  is 
admittedly  good  practice. 


CHLORIDE  OF  POTASSIUM,  CHLORIDE  OF  SODIUM, 
CHLORIDE  01'  AMMONIUM 

These  substances,  having  many  chemical  and  therapeutic  qualities 
in  common,  have  been  grouped  together,  but  the  remarks  in  this 
section  will  refer  mainly  to  chloride  of  ammonium. 

The  salts  are  freely  soluble,  and  they  possess  a  high  diffusion- 
power.  The  saltish  taste  common  to  them  all  is,  in  the  case  of  chloride 
of  ammonium,  somewhat  disagreeable,  and  constitutes  one  of  the 
objections  to  its  use.  They  increase  considerably  the  secretion  from 
the  mucous  membranes,  and  may  indeed  even  excite  catan-h.  This  is 
notably  the  case  with  chloride  of  ammonium,  which  is  consequently 
much  employed  when  it  is  proposed  to  influence  the  mucous  mem- 
branes. 

How  do  these  chlorides  promote  the  formation  of  mucus  ?  Let  us 
take  the  instance  of  common  salt.  Chloride  of  sodium  is  a  large 
constituent  of  mucus,  and  hence  when  salt  is  taken  into  the  system, 
it  is  likely  to  promote  the  production  of  those  secretions  of  which  it 
is  so  large  a  component.  It  is,  indeed,  to  be  regarded  as  a  food  to 
the  mucous  membranes.  This  suggestive  hypothesis  may  possibly 
apply  to  the  case  of  other  members  of  this  group. 

Common  salt  is  used  to  produce  sickness,  or  to  promote  the  action 
of  other  emetics.  Two  tablespoonfuls  in  a  half-pint  of  water  con- 
stitute an  emetic  dose.  Given  in  poisoning  by  nitrate  of  silver  it 
effects  a  double  decomposition,  precipitating  the  silver  as  the  harmless 
insoluble  chloride. 

Dr.  Rutherford's  experiments  upon  fasting  dogs  lead  him  to  the 
conclusion  that  common  salt  increases  very  slightly  the  secretion 
of  bile. 

Owing  to  their  high  diffusion-power,  these  salts  pass  rapidly  into 
the  blood,  hence  they  will  travel  along  the  intestines  too  small  a 
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distance  to  act  as  pm-gatives  by  their  direct  local  action;  unless 
administered,  therefore,  in  considerable  quantity,  they  will  exert  but 
very  little  influence  on  the  character  of  the  motions. 

The  members  of  this  group,  especially  sal  ammoniac,  are  sometimes 
employed  in  catarrhal  conditions  of  the  intestines,  to  prevent  the 
formation  of  that  thick  tenacious  mucus  which  forms  a  convenient 
nidus  for  the  various  worms  infesting  this  canal. 

Chloride  of  ammonium  is  often  given  with  considerable  success  in 
chronic  catarrhs  of  the  bronchial,  intestinal,  and  urinary  mucous 
membranes.  It  is  indicated  in  bronchitis  when  the  secretion  is  thick 
and  abundant,  and  in  this  affection  may  also  be  applied  topically  to 
the  morbid  mucous  membrane  of  the  respiratory  tract  by  the  atomizer. 
It  should  be  given  in  twenty-grain  doses  every  three  or  four  hours,  in 
milk,  or,  still  better,  in  a  mixture  containing^  drachm  of  the  liquid 
extract  of  liquorice  in  each  dose ;  by  freely  diluting  this  dose  with 
water,  we  shall  succeed  in  concealing  the  disagreeable  taste  of  the 
chloride.    The  same  remedy  has  been  lau.ded  in  whooping-cough. 

It  is  also  recommended  in  catarrhal  jaundice,  and  it  appears  to 
be  vei-y  useful  in  the  congestive  stage  of  cirrhosis.  In  India  it  is 
employed  largely  in  hepatic  congestion  and  hepatic  abscess. 

It  is  said  to  be  successful  frequently  in  removing  the  pain  of  facial 
neuralgia  "of  I'heumatic  character."  It  should  be  given  in  half- 
drachm  doses,  and  if,  says  Sir  T.  Watson,  four  doses  fail  to  give  relief, 
the  drug  may  be  considered  unsuitable  for  the  case.  In  full  dose, 
several  times  a  day,  I  have  many  times  found  it  useful  in  facial 
neuralgia.  Dr.  Anstie  speaks  well  of  it  in  migraine,  clavus,  myalgia, 
intercostal  and  hepatic  neuralgia,  and  in  mild  forms  of  sciatica. 

Many  doctors  employ  this  salt  in  all  forms  of  neuralgia,  and  I 
have  heard  some  eminently  practical  men  go  so  far  as  to  assert  that 
in  this  painful  affection  they  require  no  new  remedy,  since  chloride 
of  ammonium  in  half-drachm  dose,  repeated  several  times  a  day,  so 
rarely  fails  to  give  relief. 

Chloride  of  ammonium  is  given  with  advantage  in  headaches  due 
to  menorrhagia,  amenorrhoea,  etc. 

Common  salt  sometimes  arrests  hsemoptysis.  For  this  purpose 
half  a  teaspoonful  should  be  taken  undissolved,  and  be  repeated  occa- 
sionally until  it  excites  nausea;  according  to  another  formula,  two 
teaspoonfuls  of  salt  are  dissolved  in  a  tumblerful  of  water,  and  of  this 
solution  a  tablespoonful  is  taken  every  five  minutes.  Chloride  of 
ammonium  in  similar  dose  is  said  to  be  equally  efficacious.  {See 
Whitla.)    The  first  prescription  is  probably  the  more  active. 

Strong  solutions  of  salt  exert  a  powerful  stimulant  action  upon  the 
skin,  witness  the  effects  of  sea  bathing,  also  of  the  various  brine 
springs  used  as  baths,  douches,  etc.  In  this  country  Droitwich  is 
noted  for  its  brine  springs.  The  baths  are  much  used  in  chronic 
rheumatic  affections. 
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an  J  r^^^'      ?  ^^^'^"^""^  ^^^^^  P^^^^^^^  ^l^^^ative  actions, 

and  a  e  much  prescribed  m  chronic  rheumatic  states  and  chronic 
catairhs' of  the  alimentary  and  respiratory  tracts.  Abroad  the  waters 
of  Wiesbaden,  Baden-Baden,  and  Homburg  are  of  this  class. 


Group  containing  SULPHATE  OF  POTASH,  SULPHATE  OF 

In^i'   ^^^^^^^^  MAGNESIA,   PHOSPHATE  OF 

l^f^^i^llt^^  ^^T^SH,    BITARTRATE  OF 

POTASH,  TARTRATE  OF  POTASH  AND  SODA 

With  the  exception  of  the  sulphate  and  bitartrate  of  potash,  these 
substances  are  freely  soluble  in  water.    They  have  little  or  no  affinity 
for  animal  textm-es,  and  but  little  attraction  for  water,  hence  they 
ettect  but  few  changes  in  the  organic  constituents  of  the  body  ie 
by  direct  contact. 

_  The  sulphates  have  a  very  disagreeable,  bitter  taste,  but  the  taste 
IS,  m  the  case  of  the  phosphate  of  soda,  slight  only,  and  the  tartrates 
possess  little  or  none. 

The  whole  group  is  purgative,  producing  watery  evacuations,  but 
while  they  all  act  as  hydragogue  purgatives,  they  excite  very  little 
irritation  m  the  mucous  membrane  itself. 

How  do  they  produce  their  purgative  effect  ? 

Purgatives  may  act  in  one  of  two  ways,  or  in  both  combined.  Some 
will  purge  by  increasing  the  moisture  of  the  intestines,  and  so  facili- 
tatmg  the  passage  of  the  contents  along  the  canal;  others  will 
act  by  increasing  the  peristaltic  action  of  the  intestines,  so  that  the 
contents  are  urged  more  rapidly  towards  the  rectum;  most  purgatives 
will  combine  both  actions,  although  one  or  other  will  usually  pre- 
dominate. 

The  watery  character  of  the  motions  shows  without  doubt  that,  in 
part  at  least,  these  drugs  purge  by  augmenting  the  moisture  of  the 
contents  of  the  intestines— an  augmentation  effected  in  three  ways : 
(a)  by  causing  water  to  flow  from  the  blood  into  the  intestines ;  (b)  by 
exciting  the  mucous  glands  of  this  tract  to  increased  secretion ;  (c) 
by  effecting  the  retention  of  the  water  already  present  in  the  intes- 
tines. Buchheim  concludes,  from  his  careful  observations,  that  these 
salts  purge  solely  in  virtue  of  their  power  to  retain  in  the  intestines 
the  water  existing  there,  and  that  they  produce  no  flow  of  fluid  from 
the  blood,  and  no  increased  secretion  from  the  mucous  glands ;  in 
evidence  of  this  he  points  out  that,  after  purgation  with  these  medi- 
cines, no  albuminous  substances  are  found  in  the  feeces. 

Thiry  and  Radziejewski  conclude  that  these  salts  and  other  piu'ga- 
tives  act  by  increasing  the  peristaltic  action,  especially  of  the  large 
intestine.    On  the  other  hand,  Brunton  has  shown  that  a  solution  of 
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sulpluate  of  magnesia  does  cause  fluid  to  pass  from  the  blood  into  the 
intestine,  for  when  a  solution  of  sulphate  of  magnesia  is  put  into  a 
knuckle  of  intestine  secured  at  both  ends,  it  is  found  that  after  some 
hours  the  contents  of  the  tied-ofF  portion  are  increased.  Accepting 
this  point  as  established,  the  question  still  arises  as  to  whether  this 
augmentation  is  due,  according  to  the  older  view,  to  simple  osmosis 
from  the  blood,  or,  as  Brunton  thinks,  to  stimulation  of  the  mucous 
membrane  of  the  intestine.  When  we  bear  in  mind  how  an  irritant 
like  snuff  or  pepper  applied  to  the  nose  and  eyes  causes  a  copious 
flow  from  these  parts,  we  can  easily  conceive  that  stimulation  may 
cause  a  copious  outpour  into  the  intestine.  Moreau  has  indicated 
another  possible  explanation  for  the  outpouring  by  showing  that 
section  of  the  intestinal  nerves  causes  a  free  serous  exudation  into 
the  intestine.  It  does  not  appear,  however,  that  paralysis  of  these 
nerves  will  explain  the  purgative  action  of  salines,  for  the  stools 
provoked  by  salines  do  not  contain  albumen,  as  they  would  were  the 
excess  of  water  present  due  to  serous  exudation. 

In  an  elaborate  and  valuable  paper.  Dr.  Matthew  Hay  has  re-inves- 
tigated the  mode  in  which  saline  cathartics  act.    His  experiments 
show  that  saline  pm^gatives  act  by  exciting  an  increased  secretion 
from  the  mucous  membrane,  chiefly  of  the  small  intestine,  and  not  by 
stimulating  the  pancreas  or  liver  to  an  increased  secretion.  This 
increase  in  the  quantity  of  fluid  in  the  intestine  is  a  true  secretion, 
and  not  an  inflammatory  exudation  nor  an  osmosis,  for  the  intestines 
are  not  congested,  and  the  fluid  in  the  intestines  only  contains  a  trace 
of  albumen ;  further,  the  quantity  of  fluid  in  the  intestines  a  short 
time  after  the  administration  of  the  saline  is  far  too  large,  if  compared 
with  the  quantity  of  salt  absorbed,  to  be  explained  by  osmosis.  The 
saline  passes  rapidly  along  the  small  intestine  to  the  colon,  and 
almost  the  whole  of  the  fluid  contents  reach  the  colon  of  a  fasting 
animal  within  an  hour.    Food,  probably,  delays  the  passage  of  the 
fluid,  and  so  weakens  the  purgative  action.    The  saline  is  absorbed 
by  the  small  intestine,  but  excreted  by  the  colon,  hence  since  the 
fluid  is  in  largest  quantity  in  the  small  intestine,  becoming  rather  less 
as  the  contents  pass  downwards  along  the  colon,  the  salt  contained  in 
this  fluid  will  be  less  both  in  total  quantity  and  in  concentration  in 
the  small  intestines,  and  vice  versd  in  the  colon.     The  purgative 
action  is  not,  however,  caused  by  the  secretion  of  the  saline  by  the 
colon,  for,  when  injected  into  a  vein,  sulphate  of  soda  and  sulphate 
of  magnesia  do  not  purge. 

Matthew  Hay  finds  that  the  absorption  of  these  salts  is  very  slow 
in  the  stomach,  but  rapid  in  the  small  intestines. 

Magnesium  sulphate  is,  he  finds,  much  more  poisonous  to  the  respi- 
ratory centre  and  the  heart  when  injected  into  a  vein  than  sodium 
sulphate. 

To  sum  up,  these  saline  purgatives  would  appear  to  act,  partly  by 
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increasing  peristalsis,  partly  by  increasing  secretion,  and  partly  also 
by  hindering  absorption  on  account  of  their  low  difFusion-power  This 
last  action  will  hold  specially  for  the  magnesium  sulphate. 

Like  other  purgatives,  these  salts  are  used  to  evacuate  the  bowels 
to  remove  water  and  poisonous  matters  from  the  blood,  and  to  reduce 
blood-pressure.  As  simple  evacuants  in  ordinary  constipation,  they 
prevent  contamination  of  the  blood  by  removing  those  alkaloids  and 
other  poisonous  substances  which  are  generated  from  the  faeces  in  the 
intestine,  and  which  give  rise  to  a  species  of  auto-intoxication 

Owing  to  the  increased  secretion  from  the  intestines  which  they 
bring  about,  these  salts  remove  impurities,  such  as  those  which  occur 
in  uraemia,  jaundice,  etc.  Theii'  use  in  cases  of  ansemia  icith  con- 
stipation forms  an  important  part  of  the  treatment,  and  is  to  be 
explained  as  above  by  the  prevention  of  the  absorption  of  self-generated 
poisons  within  the  alimentary  canal. 

An  excellent  way  to  administer  some  of  these  salts  is  in  the  form 
of  the  natural  waters  of  Piillna,  Friedrichshall,  Hunyadi-Janos,  or 
iEsculap  water ;  these  waters  are  given  in  doses  varying  from  a  wine- 
glassful  to  half  a  tumblerful  or  more.  Usually,  one  dose  before  break- 
fast is  sufficient,  if  not,  a  second,  and  even  a  third,  dose  may  be  taken 
in  the  course  of  the  day.  It  is  advisable  to  mix  the  natural  water 
with  a  third,  or  an  equal  quantity  of  boiling  water,  for  when  taken 
cold,  the  water  is  sometimes  liable  to  "  lie  heavy  on  the  stomach." 
As  a  rule,  a  wine-glassful  of  one  of  these  waters,  with  an  equal 
quantity  of  hot  water,  is  sufficient  to  open  the  bowels  without  much 
griping  or  pain.  Piillna  and  Hunyadi-Janos  waters  are  much  more 
powerful  than  Priedrichshall. 

A  wine-glassful  of  Friedrichshall  water  in  a  breakfast-cupful  of 
hot  water  is  very  useful  in  bilious  sick  headache.  The  best  time  is 
before  breakfast,  though  it  is  useful  at  any  time.  It  stays  the  nausea 
and  soon  relieves  the  headache,  sometimes  without  purging.  The 
taste  of  this  mixture  is  not  very  disagreeable.  Piillna  or  Friedrichs- 
hall water  mixed  with  milk  forms  a  good  purgative  for  children,  the 
milk  disguising  the  bitterness. 

Whilst  upon  this  subject  of  the  aperient  action  of  salines,  we  may 
perhaps  advantageously  refer  to  some  other  yet  simpler  means  of 
treating  constipation— by  the  use,  viz.,  of  fruits  and  other  articles  of 
diet.  An  orange  or  two  eaten  before  breakfast  is  a  pleasant  and  often 
effi3ctual  way  of  overcoming  moderate  habitual  constipation  ;  some- 
times, indeed,  this  plan  overcomes  the  most  obstinate  forms.  Another 
good  means  of  obviating  constipation  is  to  take  a  glass  of  cold  water 
before,  and  an  orange  soon  after,  breakfast,  and  if  oranges  before 
breakfast  disagree,  this  is  how  they  should  be  taken. 

Stewed  rhubarb,  or  stewed  gooseberries,  cooked  or  uncooked  apples, 
are  other  effectual  laxatives ;  grapes  and  strawberries,  on  the  other 
hand,  are  often  useless.    Strange  to  say,  we  occasionally  meet  with 
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people  in  whom  fruit  causes  constipation.  More  often  we  see  indi- 
vidual peculiarities  in  respect  of  fruit ;  thus,  some  are  made  bilious  by 
oranges  or  strawberries,  and  again  some  are  made  constipated  by 
strawberries,  whilst  by  other  fruits  they  are  relaxed. 

There  are  many  persons,  especially  busy,  worried  men,  whose 
comfort  and  well-being  seem  to  depend  on  an  efficient  daily  evacuation 
of  the  bowels.  If  these  pass  a  day  without  relief  of  the  bowels,  or 
if  the' defecation  is  delayed  to  the  after  part  of  the  day,  they  suffer 
from  mental  dulness  and  inactivity,  a  kind  of  fogginess,  with  much 
irritability,  and  perhaps  a  dull,  "stupid  headache."  They  are  quite 
conscious  of  their  irritability,  but  cannot  well  control  it.  Directly  the 
bowels  act  freely,  these  symptoms  vanish  at  once,  the  head  clears,  the 
spirits  revive,  the  ill-temper  disappears,  full  mental  capacity  retui-ns  ; 
in  a  short  time  longer,  perhaps  half  an  hour  or  an  hour,  the  headache 
also  disappears.  In  the  case  of  many  such  patients,  the  constipation 
is  not  obstinate;  there  is  an  action  daily,  but  the  hardened,  dry 
evacuation  is  insufficient  to  give  comfort.  Dietetic  means,  such  as 
porridge,  brown  bread,  whole-meal  bread,  and  exercise,  are  generally 
sufficient  to  overcome  this  constipation ;  if  not,  then  fruit  before  or 
after  breakfast  should  be  tried,  and  this  failing,  the  natural  purga- 
tive waters  will  often  prove  most  useful.  In  general,  we  should 
adopt  this  order  in  the  treatment  of  constipation,  viz. :  first,  diet 
and  exercise  ;  then  the  use  of  fruits  and  draughts  of  plain  water ; 
then  aperient  medicines. 

To  return  to  these,  we  have,  in  the  Carlsbad  waters,  means  which 
are  eminently  useful  in  many  abdominal  diseases.  Sulphate  of  soda  is 
the  chief  constituent  of  these  waters,  and  magnesia  is  practically 
absent.  The  imported  waters  are  especially  efficacious  when  a  dietary 
is  adopted  similar  to  that  enjoined  at  Carlsbad.  The  water  should  be 
warmed  to  about  100°  to  110°,  and  the  patient  should  drink  three  to 
six  tumblerfuls  before  breakfast,  prolonging  the  drinlting  over  an  hour 
or  more,  and,  if  possible,  exercise  in  the  open  air  should  be  taken  the 
while.  Dr.  Stephen  Ward  says,  "Even  when  first  taken,  and  in 
moderate  quantity,  they  usually  cause  pulpy,  slimy  stools  of  dark 
colour  and  offensive  odour.  These  stools  are  generally  repeated 
frequently,  and  the  patient  is  astonished  at  the  quantity  that  some- 
times comes  away,  but  in  many  persons  no  very  evident  symptoms 
beyond  the  purgative  action  attend  the  drinking  of  the  waters."  I 
have  rarely  seen  them  purge,  because,  perhaps,  I  have  used  them 
chiefly  in  obstinate  constipation.  The  quantity  to  be  taken  will 
depend  on  the  effects.  It  is  better  to  begin  with  three  tumblerfuls, 
and  gradually  increase  the  quantity  to  four,  five,  or  six,  according  to 
the  result.  This  treatment  must  be  continued  for  three  weeks  or  a 
month.  It  often  induces  some  weakness.  It  reduces  stoutness,  and 
sometimes  even  makes  a  patient  very  thin.  But  if  it  produce  much 
depression,  or  excite  nervous  symptoms,  a  smaller  quantity  should  be 
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taken  and  the  course  must  be  limited  to  a  fortnight  or  three  weeks 
The  good  effects  are  sometimes  not  apparent  till  a  teek  or  so  af ter  tbe 

"        butt!'"  ^'f  ^^^-^^^^^  --pie 

Fat,  butter,  cream,  pastry,  cheese,  rich  meats,  such  as  pork,  goose 

nS"'  TT  dishes,  uch  a^ 

entrees  and  other  dishes  seasoned  with  spices,  pepper,  onions  garlic, 
etc,  are  to  be  avoided.    Dressed  salads,  cucumber,  and  uncooked  fruit 
generally,  are  objected  to  as  being  indigestible,  and  likely  to  cause 
flatulence  and  irritation  of  the  bowels.    The  use  of  spirits  is  absolutely 
forbidden,  and  the  wine  of  the  country  or  the  lighter  French  wines 
are  permitted  only  sparingly,  and  in  cases  especially  requiring  a 
certain  amount  of  stimulation.    The  breakfast,  which  is  usually  taken 
abou  an  hour  after  drinking  the  last  tumbler  of  the  water,  consists 
merely  of  weak  tea  or  coffee,  with  milk  and  a  little  sugar,  and  small, 
well-baked  rolls,  or  second  day's  bread ;   meat,  fish,  or  eggs  are 
excluded,  except  for  the  very  delicate.    The  dinner,  which  takes  place 
at  one,  consists  of  but  three  courses:  soup,  free  from  grease  and 
spices,  and  thickened  with  barley,  rice,  or  vermicelli;  meat,  such 
as  beef,  mutton,  lamb,  poultry,  or  game,  with  well-boiled,  fresh 
vegetables,  and  a  light,  simple  pudding,  or  a  compote  of  stewed  fruit  • 
a  cup  of  coffee  may  be  taken  in  the  afternoon  ;  a  light  supper  is  taken 
at  eight  o'clock  ;  and  smoking  in  moderation  is  not  objected  to."  (Dr 
Stephen  Ward.)  ^  " 

_  This  treatment  is  extremely  useful  in  obstinate  habitual  constipa- 
tion, and  by  its  means  I  have  cured  some  of  the  most  rebelUous  cases. 
In  some  instances  it  may  not  relieve  the  bowels  for  some  days,  indeed 
even  a  week  may  pass  without  relief ;  in  other  cases  it  at  once 
produces  one  or  two  soft,  copious,  natural  evacuations,  and  on  discon- 
tinuing the  water,  the  bowels  continue  to  act  daily.  After  some 
months,  however,  recourse  to  the  waters  may  again  become  necessary, 
owing,  generally,  to  some  fault  in  the  patient's  habits.  In  cases  of 
simple,  obstinate  constipation,  it  is  not  necessary  to  enforce  very 
strictly  the  rigorous  Carlsbad  regimen  just  described. 

Again,  in  cases  like  the  following,  Carlsbad  waters  are  very  useful : 
—A  middle-aged  woman,  accustomed  to  eat  and  drink  .somewhat  too 
freely,  suffers  from  acidity,  much  flatulence,  constipation  with  attacks 
of  pain  at  the  epigastrium,  or  over  the  liver,  or  between  the  shoulders, 
the  conjunctiva  becoming  rather  jaundiced,  and  the  complexion  sallow' 
In  a  case  such  as  this,  a  well-regulated  diet  greatly  assists  the  action 
of  the  waters.  This  treatment  is  also  very  useful  in  gall-stones  and 
in  gout.  It  is  indeed  the  most  successful  treatment  for  the  removal  of 
gall-stones,  and  the  prevention  of  their  formation. 

Patients  sometimes  say  they  have  tried  Carlsbad  waters  without 
good  results,  when  they  have  simply  taken  Carlsbad  salts  dissolved  in 
a  small  quantity  of  water.  In  this  form  also  the  salts  purge,  but 
they  fail  to  yield  the  same  excellent  results  as  when  given  largely 
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diluted  with  water ;  I  have  no  doubt  that  the  large  bulk  of  water 
plays  a  prominent  part  in  the  therapeutic  effects. 

Rutherford,  from  his  experiments  on  fasting  dogs,  finds  that  phos- 
phate of  soda  is  a  powerful  cholagogue,  not  merely  emptying  the  gall- 
bladder and  biliary  ducts,  but  actually  increasing  the  secretion  of  bile. 
Sulphate  of  potash  and  Rochelle  salt  he  finds  to  be  moderate  chola- 
gogues,  but  that  sulphate  of  soda  is  only  a  feeble  hepatic  stimulant. 
Strange  to  say,  he  finds  that  sulphate  of  magnesia  produces  no  effect 
on  the  liver.  It  is  interesting  to  observe  that  sulphate  of  soda  is  the 
chief  ingredient  in  Carlsbad  water,  which  is  so  largely  used  for  its 
action  on  the  liver. 

Dr.  Bartholow  speaks  highly  of  phosphate  of  soda  in  catarrhal 
jaundice :  a  drachm  three  times  a  day  for  adults,  ten  grains  for 
children.  He  commends  it  also  in  hepatic  colic,  to  prevent  the 
formation  of  gall-stones.  In  biliary  colic  the  treatment  should  be 
persisted  in  for  several  months.  He  also  strongly  recommends  a  dose 
of  ten  grains  several  times  a  day  in  milk  for  the  pasty  white  stools 
of  ill-conditioned  children. 

Some  members  of  this  group,  such  as  sulphate  of  soda,  bitartrate  of 
potash,  and  tartrate  of  potash  and  soda,  because  of  their  hydragogue 
action,  are  largely  used  in  general  dropsy,  both  cardiac  and  renal. 
Owing  to  their  action  in  greatly  increasing  the  intestinal  output  of 
water,  they  lessen  dropsy,  and  so  free  in  some  measure  the  water- 
logged organs,  removing  thus  many  distressing  symptoms.  In  the 
case  of  Bright's  disease,  the  fluid  withdrawn  from  the  blood  by  the 
saline  purgative  holds  in  solution  some  of  the  deleterious  matters  which 
produce  ureemia,  and,  therefore,  these  purgatives  purify  the  blood,  and 
thus  assist  in  removing  or  preventing  coma,  convulsions,  headache, 
sickness,  etc.  It  must,  however,  be  borne  in  mind  that  often  repeated 
purgation  is  weakening,  and  may,  by  increasing  the  anaemia,  actually 
increase  the  dropsy. 

The  purgative  action  of  these  salts  is  most  marked  when  they  are 
administered  in  a  concentrated  condition,  and  Hay,  therefore,  advises 
the  giving  of  six  drachms  to  an  ounce  of  the  sulphate  of  magnesia  in 
an  ounce  of  water  before  food,  and  he  directs  that  there  should  be 
abstention  from  fluids  for  some  time  afterwards.  This  treatment 
withdraws  much  water  from  the  blood-vessels,  and  speedily  reduces 
dropsies,  general  rather  than  local.  He  recommends  this  treatment, 
however,  in  pleuritic  effusion. 

A  brisk  purgative  will  frequently  promote  free  and  abundant  secre- 
tion from  the  kidneys,  either  when  healthy  or  diseased,  and  herein  we 
have,  perhaps,  further  elucidation  of  the  good  effects  of  these  remedies 
in  Bright's  disease. 

Some  one  member  of  this  group,  generally  either  the  sulphate  of  mag- 
nesia or  the  phosphate  of  soda,  is  often  given  as  an  intestinal  evacuant 
in  fever  ;  the  group  is  hence  reputed  to  be  febrifuge.    But  the  action 
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of  these  salts  upon  the  fever  is  indirect,  and  is  due  simply  to  the 
unloading  of  the  bowels,  since  it  is  well  known  that  constipation 
augments  the  preternatural  fever  heat. 

For  fever  patients.  Dr.  Armstrong  strongly  recommended  free 
purgation,  to  the  extent  of  several  evacuations  daily,  durincr  the  first 
few  days,  i.e.  before  exhaustion  sets  in.  This  treatment  still  finds 
favour  with  many  practical  authorities,  although  it  is  not  approved 
by  Dr.  Graves.  It  has  been  stated  that  free  purgation  in  scarlet 
lever  will  prevent  severe  sore-throat,  glandular  swellings,  discharges 
from  the  nose  and  ears,  and  many  other  disagreeable  sequete. 

In  measles,  purgatives  must  be  given  with  caution,  the  bowels 
being  generally  irritable,  and  diarrhcea  often  present. 

Saline  purgatives  are  of  considerable  value  in  haemorrhage  from  the 
lungs.  They  act  by  freely  removing  fluid  from  the  blood  and  at  the 
same  time  by  causing  dilatation  of  the  abdominal  vessels;  in  these 
two  ways  they  lower  blood  pressure. 

On  account  of  the  low  diffusion-power  of  these  salts,  very  little 
passes  into  the  blood,  the  greater  part,  especially  when  they  purtre 
passing  from  the  system  with  the  faeces.    Small  doses,  if  they  tarry 
long  in  the  intestines,  ultimately  pass  into  the  blood,  and  are  sepa- 
rated by  the  kidneys.    They  are  then  reputed  to  act  as  diuretics.  To 
this  action  we  have  already  referred  as  an  accompaniment  of  brisk 
purgation,  but  the  action  now  spoken  of  appears  to  be  independent  of 
purgation.    Thus  the  tartrates  of  this  group  in  particular  are  hio-hly 
esteemed  as  excellent  diuretics  in  Bright's  disease,  and  are  often^em- 
ployed  in  doses  short  of  purgative.    These  tartrates  and  bitartrates 
are  converted  into  carbonates,  partly  in  the  intestines  and  partly 
in  the  blood.    In  this  way  they  lessen  the  acidity  of  the  urine,  or 
even  render  it  alkaline.    Except  in  the  case  of  phosphate  of  soda,  the 
action  of  these  salts  on  the  constituents  of  the  urine,  either  in  health 
or  disease,  has  not  been  worked  out. 

The  salts  of  this  group  most  frequently  employed  are  the  bitartrate 
of  potash,  sulphate  of  magnesia,  and  sulphate  and  phosphate  of  soda. 
The  phosphate,  well-nigh  tasteless,  may  be  given  to  children,  unsus- 
pected, in  a  little  broth  or  in  the  contents  of  the  infant's  bottle. 

Like  other  purgatives  these  salts  often  act  more  quickly  and  with 
greater  certainty  in  small  and  frequently-repeated  doses.  Hence, 
when  the  bowels  are  tightly  locked  up,  having  resisted  the  action  of 
a  full  dose  of  Epsom  salts,  it  is  good  practice  to  give  the  same  remedy 
in  small  and  often-repeated  quantities,  such  as  a  drachm  every  hour 
or  two  hours. 

It  should  be  mentioned  that  sulphate  of  potash  must  be  given  with 
some  caution,  for,  although  usually  a  safe  and  mild  purgative,  it  has 
proved  poisonous  in  some  cases  ;  potash  salts,  it  will  be  remembered 
are  far  more  poisonous  than  soda  or  magnesian  salts. 
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NITEATE  or  POTASH,  NITRATE  OF  SODA 
These  salts  possess  a  very  high  difTusioii-power,  and  are  freely 
soluble  in  water.  They  lower  the  temperature  of  water  in  the  act  of 
dissolving,  an  effect  very  considerably  increased  if  sal  ammoniac  is 
mixed  with  the  nitre.  This  combination  of  salts  used  to  be  applied  to 
the  skin  as  a  refrigerator,  but  now  is  rarely  so  employed  ;  it  is  to  be 
especially  avoided  if  the  skin  is  broken,  as  solutions  of  the  nitrate 
are  very  irritating  to  wounds.  Ice  is  in  every  way  a  better  refri- 
gerator. 

The  inhalation  of  the  fumes  of  burnt  nitre-paper  will  sometimes 
avert  the  paroxysm  of  asthma.    According  to  Dr.  Hyde  Salter  this 
treatment  is  most  effectual  in  pure  uncomplicated  asthma.    He  points 
out  that  the  paper  must  imbibe  neither  too  much  nor  too  little  nitre. 
If  the  bibulous  paper  is  too  thin,  it  absorbs  insufficient  nitre ;  if  too 
thick,  it  takes  up  excess  of  nitre,  and  the  fumes  are  moreover  too 
carbonaceous,  the  paper  burning  too  fast,  and  with  a  sudden  explosive 
action.    There  should  be  no  brown  smoke,  but  clear  white  fumes. 
Red  blotting-paper  of  moderate  thickness  and  loose  texture  is  the 
best  to  use.    Dr.  Salter  gives  the  following  directions  for  the  manufac- 
ture of  nitre-paper :— Dissolve  four  ounces  of  nitre  in  half  a  pint  of 
boiling  water ;  pour  the  liquid  into  a  small  waiter  and  soak  the  paper, 
then  drain  and  dry  it.    Cut  it  into  pieces  four  inches  square,  and 
when  required  burn  one  or  two  of  these  pieces,  or  a  piece  may  be 
burnt  nightly  in  the  bedroom.    The  prepared  paper  must  be  kept  in 
a  dry  place.    In  the  Pharmacopoeia  of  the  Throat  Hospital,  Sir  Morell 
Mackenzie  gives  the  preparation  of  three  papers  of  different  strengths, 
one  made  from  a  solution  containing  sixty  grains,  another  forty 
grains,  and  the  third  thirty  grains  of  nitre  to  an  ounce  of  water.  He 
directs  the  paper  to  be  cut  into  pieces  three  inches  long  and  half 
an  inch  broad,  and  that  one  to  six  of  these  pieces  be  used,  successively, 
at  each  inhalation.    The  paper  is  to  be  burned  in  a  jar,  and  the  fumes 
inhaled  by  taking  deep  inspirations  from  the  fuming  vessel.  Various 
substances  may  be  added  to  the  solution  which  appear  in  some 
instances  to  heighten  the  effect  of  the  nitre,  such  as  compound 
tincture  of  benzoin,  spirits  of  camphor,  oil  of  cassia,  and  tincture  of 
sumbul.    It  is  a  singular  circumstance,  affording  a  marked  example 
of  the  "  caprice "  of  asthma,  that  a  paper  prepared  with  nitre  only 
will  relieve  one  patient,  yet  will  utterly  fail  to  relieve  another, 
although  a  nitre-paper  prepared  in  a  different  manner  may  be  quite 
successful.    It  must  be  borne  in  mind,  therefore,  that  although  one 
kind  of  nitre-paper  has  failed,  it  does  not  necessarily  follow  that 
another  sort  of  nitre-paper  will  fail  also.    Sometimes  a  thin  paper 
fails  where  a  thick  one  succeeds,  and  vice  versa.    It  appears,  indeed, 
that  very  slight  differences  in  the  mode  of  manufacture  influence  the 
therapeutic  effects.    Many  quack  papers  said  to  contain  other  sub- 
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Eecent  experience  on  a  considerable  scale  leads  me  to  conclude  that 
these  papers  would  prove  much  more  effectual  if  somewhat  differently 
pi;epared,  and  if  pieces  were  burned  sufficiently  large  to  fill  the  room 
with  fumes    The  most  efficacious  paper  is  to  be  made  by  dipping 
ordinary  white  blotting-paper  into  a  boiling  saturated  solution  of 
nitrate  of  potash  and  chlorate  of  potash.    Paper  thus  prepared  burns 
with  a  flame    A  large  piece,  the  size  of  course  depending  on  the 
dimensions  of  the  room,  often  succeeds  when  other  prepared  papers 
tail.    A  piece  ten  inches  square  may  be  burned;  sometimes  two  or 
three  such  pieces  will  be  required.    In  certain  cases,  when  ordinary 
papers  have  failed,  I  have  used,  with  advantage,  a  pastille  com- 
pounded of  two  parts  of  nitre,  one  part  of  chlorate  of  potash,  and  two 
joarts  of  lycopodium  powder.    Dr.  Murrell  uses  with  much  success  a 
thick  paper  soaked  in  a  boiling  saturated  solution  of  nitre  and  chlo- 
rate of  potash.    This  thick  paper,  made  by  the  adhesion  of  six  sheets 
during  crystallization,  contains,  when  dry,  twice  its  own  weight  of 
salt,  and  a  piece  of  paper  six  inches  square  takes  up  nearly  half  an 
ounce  of  the  mixed  salt.    Certain  cases  require  a  greater  quantity 
of  nitre  smoke  than  others.    I  am  convinced  that  the  reason  why 
papers  appear  in  so  many  cases  to  fail,  is  that  they  are  not  adequately 
impregnated  with  nitre,  and  are  consumed  too  sparingly. 

Crystals  of  nitre  have  a  cooling  saline  taste,  and  in  acute  in- 
flammation of  the  throat  are  sometimes  sucked  for  this  effect,  but 
other  remedies  are  preferable. 

In  large  doses  the  nitrates  inflame  the  stomach,  giving  rise  to 
vomiting,  diarrhcsa,  great  weakness,  faintings,  loss  of  consciousness, 
and,  in  some  cases,  death.  Even  when  taken  in  moderate  quantities 
they  may,  if  persisted  in,  disorder  digestion  considerably,  producing 
nausea,  vomiting,  and  a  coated  tongue,  together  with  general  languor 
of  body  and  feebleness  of  pulse ;  their  action  consequently  must  be 
carefully  watched. 

From  their  high  diffusion-power  these  salts  speedily  enter  the 
circulation,  and,  unless  large  quantities  are  taken,  they  will  pass  but 
a  short  way  along  the  intestines,  and  will  therefore  not  purge;  in 
fact,  so  far  as  we  know  at  present,  they  exert  little  or  no  dii-ect  in- 
fluence on  either  the  small  or  the  large  intestines. 

Much  conjecture  has  been  hazarded  regarding  the  action  of  the 
nitrates  upon  the  blood.  It  is  well  known  that  they  prevent  the 
coagulation  of  fibrin,  in  blood  which  has  been  withdrawn  from  the 
body,  or,  coagulation  having  taken  place,  dissolve  the  coagulum. 
Scherer,  however,  asserts  that  they  will  not  dissolve  the  fibrin  of 
inflammatory  blood.  These  facts  have  led  to  the  supposition  that 
the  nitrates  may  possess,  during  life,  a  like  influence  over  fibrin  in 
the  circulation,  and  that  they  are  indicated  when  this  substance  is 
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in  excess,  as,  e.g.,  in  inflammations  and  in  acute  rheumatism.  There  is 
no  proof,  however,  that  the  nitrates  possess  any  such  power  over  the 
living  circulating  blood,  nor,  indeed,  unless  emploijed  in  considerable 
quantity,  do  they  exert  any  appreciable  influence  upon  fibrin  after  its 
withdrawal  from  the  body.  Hence  it  cannot  be  expected  that  after 
dilution  with  the  fluids  of  the  circulation,  small  doses  will  in  any  way 
influence  the  fibrin  of  the  blood.  Further  investigation  makes  this 
notion  no  longer  tenable,  for  it  has  been  ascertained  that  blood  with- 
drawn from  the  body,  both  before  and  after  the  administration  of 
nitrate  of  potash,  contains  in  each  case  the  same  quantity  of  fibrin. 

These  salts  are  considered  to  be  highly  useful  in  acute  rheumatism, 
and  are  supposed  to  protect  the  valves  of  the  heart,  or  to  restore 
them  to  thek  natural  state,  when  damaged  by  rheumatism— a  sup- 
position founded  on  a  misapprehension  of  the  morbid  processes  which 
lead  to  valvular  obstruction  and  incompetency.  These  structural 
changes,  it  was  imagined,  resulted  from  the  depositions  of  fibrin  upon 
the  surface  of  the  valves,  and  it  was  thought  that  the  subseqiient 
contraction  of  this  fibrin  rendered  the  valves  shrunken  and  inefficient ; 
the  truth  being,  that  these  changes  in  the  valves  are  owing  to  in- 
flammatory products  formed  within  in  their  own  substance.  Occasion- 
ally, it  is  true,  fibrin  is  deposited  on  the  thickened  and  roughened 
valves ;  but  even  this,  as  has  just  been  pointed  out,  these  salts  can 
neither  prevent  nor  remove. 

Whilst,  then,  it  must  be  admitted  that  these  salts  do  not  act  in  the 
way  formerly  supposed,  nevertheless  many  high  authorities  consider 
that  nitre  mitigates  and  shortens  an  attack  of  rheumatism.  The 
advocates  of  nitre  administer  it  in  large  doses,  freely  diluted  with 
water,  giving  as  much  as  half  an  ounce  to  an  ounce  of  the  salt  during 
the  course  of  the  day  :  lemonade  or  barley-water,  agreeably  sweetened, 
is  a  good  vehicle.  Upon  this  treatment  the  urine,  it  is  said,  becomes 
very  abundant,  the  fever  declines,  and  the  pains  abate.  At  present 
there  are  no  observations  sufficiently  exact  to  determine  this  point. 
Nitrates  are  now  quite  superseded  by  salicylate  of  soda  in  the  treat- 
ment of  acute  rheumatism. 

The  same  discrepancies  of  opinion  prevail  in  respect  of  the  influence 
of  the  nitrates  on  other  acute  inflammations. 

These  salts  readily  pass  from  the  body,  through  the  kidneys,  in  the 
urine ;  in  their  passage  they  may  irritate  and  inflame  the  urinary 
organs,  and  in  large  doses  may  even  produce  hEematuria. 

Nitrate  of  potash  has  been  recommended  in  the  incontinence  of 
urine  of  children. 

In  some  quarters  the  nitrates  enjoy  a  very  high  reputation  as 
diuretics,  and  in  certain  cases  they  do  appear  to  be  of  considerable 
service.  Their  diuretic  action  is  well  displayed  in  lumbago  and 
chronic  rheumatism,  accompanied  by  a  scanty  high-coloured  urine, 
becoming  turbid  on  cooling.    Ton  grains  of  the  salt  dissolved  in 
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water  taken  hourly  or  every  two  hours,  will  in  some  cases  soon  in- 
crease the  urme,  rendering  it  clear  and  limpid,  upon  which  the  rheu- 
matic pains  will  generally  decline 


CHLORATES  OF  POTASH  AND  SODA 

In  many  of  its  chemical  properties  chlorate  of  potash  resembles  the 
preceding  group  of  nitrates,  and  like  them,  it  is  endowed  with  high 
diffusion-power;  it  differs,  however,  in  the  fact  of  its  spariL 
solubility.  ^ 

A  solution  of  the  chlorate,  used  as  a  wash,  is  said  to  clean  and 
stimulate  foul  ulcers,  but  other  remedies  are  more  effective.  Half  an 
ounce  to  an  ounce  of  a  saturated  solution  of  chlorate  of  potassium 
containing  five  to  ten  drops  of  laudanum  is  very  useful  as  an  injection 
for  inflamed  and  painful  piles. 

This  salt  appears  to  increase  the  flow  of  the  saliva ;  according  to 
Hutchinson  and  others  it  tends  to  produce  ulceration  of  the  mucous 
membrane  of  the  mouth.    It  is  largely  used  in  various  affections  of 
the  mouth,  and  is  of  signal  service  in  mercurial  and  simple  salivation, 
m  ulcerative  stomatitis  and  in  aphthae.    It  is  particularly  useful  in 
that  form  of  ulceration  of  the  edges  of  the  gums,  which  is  generally 
limited  to  one  side  of  the  mouth,  affecting  both  the  upper  and  lower 
jaws,  and  also  that  part  of  the  tongue  and  cheeks  which  comes  in 
contact  with  the  ulcerated  gums.    Although  not  at  all  dangerous, 
this  is  often  a  very  obstinate  complaint,  and  especially  in  adults, 
though  children  are  most  prone  to  it.    The  influence  of  the  chlorate 
on  this  form  of  ulceration  is  almost  magical ;  in  one  or  two  days  it 
cleans  the  dirty-looking  ulceration,  and  in  a  day  or  two  more  it  heals 
it.    It  is  also  said  to  cure  follicular  and  phagedenic  ulceration  like  a 
charm.     Dr.  Lloyd  Eoberts  says  that  chlorate  of  potash,  taken  inter- 
nally, and  used  as  a  lotion,  is  useful  in  the  teasing  dryness  of  the 
mucous  membrane  of  the  throat  which  may  be  left  after  diphtheria 
and  scarlatina. 

It  has  been  largely  used,  and  in  full  doses,  in  diphtheria,  acute  sore- 
throat,  and  scarlatina. 

Dr.  Leonard  Sedgwick  speaks  highly  of  chlorate  of  potash  in 
catarrh;  he  says  it  quickly  relieves  the  stuffiness  of  the  nose,  the 
rawness  of  the  throat,  and  thickness  of  the  voice.  Taken  early  and 
frequently,  it  will  stop  many  a  cold.  Eight  or  ten  lozenges  should 
be  sucked  in  the  twent3'--four  hours. 

Some  assert  that  the  action  of  chlorate  of  potash  is  simply  local, 
and  they  attribute  its  good  effects  to  its  topical  application  solely. 
When  administered  by  the  stomach,  however,  it  is  largely  excreted 
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by  the  salivary  glands,  and  hence,  after  absorption  into  the  blood,  its 
topical  action  on  the  mouth  and  throat  persists. 

Chlorate  of  soda  is  more  soluble  than  chlorate  of  potash,  and 
appears  to  be  equally  serviceable. 

Chlorate  of  potash  seems  to  produce  but  little  effect  upon  the 
stomach,  unless  taken  in  considerable  quantities,  then,  however,  like 
the  nitrate,  it  inflames  the  mucous  membrane,  and  produces  both  vomit- 
ing and  diarrhoea.    It  is  not  employed  in  diseases  of  the  stomach. 

Owing  to  its  high  diffusion-power  it  passes  readily  into  the  blood, 
but  because  of  its  slight  solubility,  it  is  impossible  for  a  large  quantity 
of  this  salt  to  find  its  way  quickly  into  the  circulation.  Nevertheless, 
it  has  proved  poisonous,  especially  in  children.  In  poisonous  doses, 
such  as  half  an  ounce  for  an  adult,  it  inflames  the  gastro-intestinal 
canal  and  excites,  as  has  been  stated,  violent  vomiting  and  profuse 
diarrhoea.  After  absorption  it  modifies  the  blood  corpuscles  pro- 
foundly, changing  the  oxyheemoglobin  to  methsemoglobin,  and  inducing 
cyanosis  with  cardiac  weakness ;  sometimes  it  causes  delirium,  coma 
with  cramps,  and  a  peculiar  stiffness  of  the  extremities.  It  also 
disintegrates  many  of  the  red  corpuscles,  the  colouring  matter  of 
which,  together  with  albumen,  may  escape  in  the  urine  ;  the  colouring 
matter  exists  in  part  as  methsemoglobin  and  in  part  as  oxyhsemo- 
globin.  The  urine  may  also  contain  the  colouring  matter  in  the  form 
of  granular  red  or  brownish  red  casts ;  some  whole  red  cells  may 
also  be  present.  The  quantity  of  the  urine  is  diminished  :  a  condition, 
therefore,  quite  similar  to  paroxysmal  hsemoglobinuria  is  induced. 
Small  ecchymoses  appear  sometimes  in  the  skin,  and  general  jaundice 
occurs  sometimes.  ■  Owing  to  the  gastro-intestinal  catarrh  the  patient 
complains  of  pain  and  tenderness  of  the  abdomen.  The  liver  is  found 
to  be  enlarged.  At  the  post-mortem  the  blood  appears  of  a  chocolate 
colour,  the  liver  and  spleen  are  enlarged,  and  they,  together  with  the 
marrow  of  the  bones,  contain  much  ddbi-is  of  the  disintegrated  red 
corpuscles.  Nephritis  may  also  be  present,  and  the  kidney  tubules 
be  found  full  of  brown  casts. 

As  chlorate  of  potash  parts  easily  with  oxygen,  it  was-  at  one  time 
supposed  that,  by  yielding  up  this  element  to  the  blood  and  tissues,  it 
might  promote  oxidation ;  but  careful  observations  have  conclusively 
proved  the  erroneousness  of  this  view,  for  the  salt  can  be  obtained  un- 
altered from  the  urine. 

Its  therapeutic  influence,  if  any,  on  the  organs  of  the  body  is  un- 
known. 

It  has  been  recommended  in  facial  neuralgia. 
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BICHROMATE  OF  POTASSIUM 
Recommended  in  1883  by  Vulpian  in  the  treatment  of  several  forms 
of  gastric  afifection,  tliis  drug  lias  remained  practically  unknown  till 
recently,  Eraser  drew  attention  to  its  value  in  many  forms  of 
dyspepsia.  In  the  Lancet  of  April  14th,  1894,  he  records  its  use  in 
twenty-eight  cases,  a  first  group  of  eighteen  cases  of  dyspepsia, 
unassociated  with  evidence  of  gastric  ulcer,  a  second  group  of  ten 
cases  which  at  one  time  or  another  had  shown  distinctive  evidence  of 
ulceration.  In  these  cases  Fraser  gave  the  drug  alone,  or  at  most  in 
association  with  some  purgative,  when  constipation  necessitated  such 
treatment. 

The  dosage  is  from  to  i  of  a  grain  given  either  in  pill  (kaolin  oint- 
ment  forms  a  suitable  basis)  or  in  solution  ;  practically  the  lower  dose, 
jV  or  To  grain,  is  a  sufficient  one.  The  dose  should  be  administered 
fasting :  this  is  important ;  one  hour  before  meals  is  a  suitable  time. 
If  larger  doses  are  employed,  e.g.  x  grain,  some  flavouring  agent,  syrup 
of  orange  or  of  tolu,  is  recommended. 

The  special  indications  for  potassium  bichromate  are  pain,  nausea, 
vomiting,  and  epigastric  tenderness.  Fraser  did  not  find  that  the  treat- 
ment influenced  any  attendant  angemia.  He  was  very  successful  with 
cases  pointing  to  gastric  ulceration. 

He  considers  that  the  drug  possesses  direct  analgesic  powers,  also 
that  the  strong  antiputrefactive  action  which  it  exerts  plays  a  part  in 
its  therapeutic  value  as  an  anti-dyspeptic. 

It  appears  that  in  the  use  of  potassium  bichromate  in  stomach 
affections,  Vulpian  was  preceded  some  thirty  years  by  Dr.  John  J. 
Drysdale,  of  Liverpool,  who  amongst  other  statements  says,  "in  round 
ulcer  of  the  stomach  it  is  one  of  the  chief  remedies  in  my  experience, 
and  also  that  of  Hughes."  {Mat.  Mcdica,  Physiological  and  Applied, 
1884,  p.  516.) 

^  Dr.  Bradbury,  of  Cambridge,  has  written  more  recently  in  confirma- 
tion of  Fraser's  results. 

We  have  had  some  experience  with  the  drug  in  out-patient  practice, 
and  have  had  very  encouraging  results.  It  has  not  answered  in  all 
cases,  but  in  a  sufficient  number  has  been  unmistakably  successful. 
It  has  seemed,  on  the  whole,  that  symptoms  of  ulceration  have  been  the 
most  amenable,  but  in  other  forms  of  dyspepsia  it  has  often  acted  ad- 
mirably, though,  perhaps,  less  uniformly.  More  exact  indications  are 
still  wanting,  but  as  it  stands  potassium  bichromate  is  a  valuable 
addition  to  the  means  we  possess  of  treating  dyspepsia.  We  have 
followed  Fraser's  rules  of  administration  and  his  dosage. 

Locally  applied,  potassium  bichromate  is  a  powerful  irritant  and,  in 
concentration,  exerts  a  caustic  action.  It  has  been  ai^plied  to  warty 
growths  and  to  syphilitic  condylomata,  also  to  fissures.  For  warts  of 
the  skin  it  may  be  used  in  saturated  solution.    Its  application  to 
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fissures  and  to  delicate  structures,  e.g.  the  mucous  membranes,  is 

^The^internal  use  of  the  drug  seems  to  have  been  first  hinted  at  by 
Dr  Cumin  in  1827,  who  suggested  tliat  if  cautiously  administered  it 
might  be  found  to  possess,  like  arsenic,  considerable  tome  virtues. 
(Pereira's  Materia  Meclica.) 


ALUM,  DRIED  ALUM,  ACETATE  OE  ALUMINA 
These  salts  are  employed  almost  exclusively  as  topical  astringents. 

They  act  as  astringents  in  virtue  of  their  capacity  to  unite  with 
albumen,  and  to  coagulate  it.  ,  .    ■,   ^    i  v  i  + 

They  produce  no  effect  on  the  unbroken  skm,  but  when  applied  to 
sores  they  coagulate  the  albumen  of  the  pus,  or  other  secretion  of  the 
sore  'and  also  the  albumen  of  the  tissues  themselves,  and  thus  the  sore 
is  coated  with  an  impermeable  layer,  and  protected  from  the  action  of 
the  air  The  salts  of  many  other  metals  may,  like  alum,  be  used  to 
form  this  protective  coating.  The  albumen  precipitated  in  the  tissues, 
themselves  causes  a  condensation  of  the  parts,  in  which  is  included  a 
contraction  of  the  blood-vessels,  whereby  the  blood  supply  is  less- 
ened By  constringing  the  blood-vessels,  and  by  condensing  the  tissues 
themselves,  the  members  of  this  group  depress  the  vital  activities  of 
the  sore  and  so  check  its  secretions.  For  these  pui-poses  alum  is 
applied  either  dry  or  in  solution,  to  parts  which  are  relaxed  and  over- 
secreting,  but  there  are  other  astringents  from  which  we  may  get 

even  better  results. 

Owin<r  to  their  power  of  condensing  tissues  and  coagulating  al- 
bumen, these  substances  may  be  used  to  control  the  milder  forms  of 
bleeding,  and  in  an  emergency  alum  has  the  advantage  of  being  almost 
always  at  hand.  In  severe  haemorrhage  other  treatment  will  be  of 
course  required,  but  to  check  bleeding  from  the  gums,  from  piles,  leech- 
bites,  or  slight  cuts,  alum  dusted  on  to  the  part  affected  or  applied  m 
strong  solution  is  generally  suflacient ;  before  applying  the  astringent 
the  bleeding  surface  must  first  be  wiped  dry,  so  that  the  coagulation 
may  take  place  within  the  substance  of  the  tissues  both  in  and  around 
the  bleeding  vessels. 

Alum  solutions  may  be  applied  to  freely- weeping  eczematous  surfaces 
to  check  the  profuse  discharge,  and  to  bring  the  eruption  into  a  con- 
dition suited  for  other  remedies,  for,  like  other  astringents,  alum  is 
generally  insufficient  in  itself  to  heal  eczema. 

In  the  vulvitis  of  children,  few  remedies  can  be  compared  to  alum 
used  in  the  strength  of  sixty  grains  to  a  pint  of  water,  and  applied 
frequently,  every  hour  or  oftener,  by  the  help  of  a  syringe,  to  the 
secreting  surface,  after  having  first  washed  away  the  pus  with  warm 
water.    The  syringing  finished,  a  piece  of  lint  soaked  in  the  lotion 
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should  be  applied  between  the  parts  and  kept  there  till  the  next  syring- 
ing. Although  generally  successful,  this  treatment  fails  sometimes  to 
check  this  troublesome  complaint,  even  when  it  cannot  be  traced  to 
any  irritation,  such  as  worms,  constipation,  or  teething.  In  some  cases 
the  discharge,  besides  coming  from  the  surface  of  the  vulva,  is  poured 
out  from  the  lining  membrane  of  the  vagina;  in  such  case  it  is 
necessary  to  take  care  to  pass  the  injection  into  the  vagina.  Want  of 
attention  to  this  fact  explains  the  occasional  failure  of  treatment  and 
the  apparent  obstinacy  of  the  case.  The  solution  just  recommended 
may  sometimes  prove  too  strong,  increasing  both  the  inflammation  and 
the  discharge  ;  the  strength  must  then,  of  course,  be  reduced. 

Alum  injections,  one  drachm  to  a  pint,  employed  in  the  manner 
directed  for  the  injection  of  the  carbonates  of  potash  or  soda  {see 
Potash  group),  are  very  useful  in  checking  kucorrhoeal  discharges. 
The  alum  solution  constringes  the  parts,  but  in  so  doing  causes 
sometimes  severe  cramp-like  pains  in  the  belly. 

In  strong  solutions,  six  grains  to  the  ounce,  alum  has  been  recom- 
mended, though  not  much  used,  in  prolapse  of  the  rectum  and  uterus. 
A  strong  solution  is  sometimes  used  in  pruritus  vulvae. 

Similar  solutions  are  useful  in  chronic  otorrhoea,  but  here  alum  is  far 
inferior  to  the  glycerine  of  tannic  acid. 

A  solution  of  alum,  of  the  strength  of  eight  grains  to  the  ounce  of 
water,  forms  an  excellent  wash  in  the  simple  ophthalmia  of  children, 
esiDecially  if  the  ophthalmia  is  purulent.  The  conjunctival  sac  must 
be  well  washed  out  with  it  every  quarter  of  an  hour,  for  success 
depends  upon  the  frequency  of  the  application.  Simple  water,  as 
frequently  applied,  is  a  useful,  though  inferior,  substitute,  the  water 
acting  the  part  of  a  simple  cleansing  medium. 

Pew  substances  are  as  useful  as  alum  in  certain  diseases  of  the 
mouth.  Thus,  simple  ulcerative  stomatitis— that  form  which,  begin- 
ning at  the  edges  of  the  gums,  and  never  spreading  far  beyond,  is 
often  limited  to,  or  most  marked  over,  one-half  of  the  jaw — gives  way 
in  a  few  days  to  dried  alum  applied  with  the  finger  many  times  a  day. 
It  is  not  merely  astringent,  but,  owing  to  its  attraction  for  water 
(which  it  has  lost  by  being  heated),  is  also  slightly  escharotic,  and 
gently  stimulating  to  the  indolent  tissues.  Ulcers  such  as  these  produce 
ulceration  by  contact  with  the  contiguous  mucous  membrane  of  the 
tongue  or  cheek.  A  slight  di-awback  to  the  alum  treatment  is  the 
acidity  of  alum,  which  will  have  some  action  on  the  teeth. 

Aphthous  ulcers,  showing  but  little  disposition  to  heal,  or  indeed, 
tending  to  spread,  may  be  touched  with  dried  alum  a  few  times,  daily, 
with  the  best  effect.  Usually,  no  such  application  is  i-equired,  and 
chlorate  of  potash,  with  perhaps  a  purgative,  is  all  that  is  necessary. 
Other  forms  of  ulceration  may  be  treated  in  the  same  way.  Alum  has 
been  recommended  to  be  applied  to  the  throat,  either  dry  or  in  solu- 
tion, in  simple  or  scarlatinal  sox'e-throat,  in  tonsilitis,  and  even  in 
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diphtheria;  but  since  it  is  little  used  now  in  any  of  these  cases,  its 
advocates  exaggerated,  perhaps,  its  good  effects. 

Garo-les  of  alum  are  more  useful  in  chronic  inflammations  ot  the 
throat!  when  the  mucous  membrane  is  relaxed  and  covered  with  a 
crvey  mucus  or  with  pus ;  but  although  alum  is  highly  useful,  the 
"lycerine  of  tannin  is  a  surer  and  less  disagreeable  application 
^  Ten  grains  of  alum  to  the  ounce  of  water  is  used  in  the  form  oi 
spray  for  chronic  coughs  and  hoarseness. 

Many  cases  of  chronic  ozcena  yield  speedily  to  a  solution  of  alum, 
a  drachm  to  the  pint,  applied  by  an  irrigating  tube.    The  mode  of 
procedure  is  as  follows  :-About  a  foot  above  the  patient's  head  a  jug 
containino-  the  solution  is  placed,  and  in  this  jug  one  end  of  an  elastic 
tube  which  may  be  weighted.    The  solution  is  then  sucked  or  manipu- 
lated into  the  tube,  and  the  free  end  inserted  into  one  nostril,  the 
ala  of  the  nose  being  pressed  on  it  to  secure  it  in  position.    Thus  we 
have  a  syphon,  and  the  fluid  runs  from  the  vessel  through  the  tube, 
up  one  nostril,  round  the  septum,  and  down  the  other  nostril,  washing 
out  the  sinuosities  of  the  nasal  membrane  most  thoroughly.  The 
head  is  bent  a  little  forward  over  a  basin,  and  the  mouth  kept  open ; 
if  properly  managed,  none  of  the  solution  escapes  by  the  mouth,  or 
runs  down  the  throat.^    Even  when  this  irrigation  fails  to  eradicate 
the  disease,  it  checks  the  discharge,  and  removes  the  offensive  smell 
depending  on  the  retention  of  decomposing  matters.    Some  prefer 
acetate  oi  alumina  as  more  efficient  in  correcting  the  foetor  than 
simple  alum.    If  the  fcetor  persist,  the  application  should  be  used 
twice  a  day,  or  oftener.    If  the  foetor  is  very  great,  a  weak  solution 
of  permanganate  of  potash  or  of  carbolic  acid  may  be  used.    A  wash 
of  a  solution  of  glycerine  of  tannin  in  water  is  often  useful ;  also  a 
saturated  solution  of  boracic  acid. 

Alum  behaves  in  the  stomach  as  on  the  denuded  skin,  viz.,  it 
coagulates  the  albumen,  and  constringes  the  mucous  membrane  [it 
hinders  digestion  by  each  of  these  processes].  It  will  often  check 
bleeding  from  the  stomach,  but  it  is  inferior  to  other  astringents.  It 
sometimes  controls  vomiting ;  thus,  in  six  to  ten-grain  doses  it  will 
sometimes  check  obstinate  forms  of  vomiting,  occurring  in  phthisical 
patients,  and  especially  that  form  excited  by  coughing. 

Dr.  Meigs  speaks  very  highly  of  alum  emetics  for  children,  and,  in 
croup,  he  prefers  alum  to  other  emetics.  He  gives  a  drachm  in  honey 
or  syrup  every  ten  or  flfteen  minutes,  till  the  child  vomits  ;  a  second 

»  The  "  proper  management "  consists  in  a  deep  in-  and  expiration  through 
the  open  mouth,  Avhereby  the  soft  palate  is  pressed  upwards,  so  as  to  shut  oft 
the  nasal  from  the  buccal  cavity.  A  little  practice  soon  accomplishes  this 
feat.  The  height  of  the  jug  may  be  lowered  till  the  pressure  is  no  more  than 
just  sufficient  to  carry  the  liquid  through  the  nasal  passages ;  if  much  pres- 
sure be  used,  it  is  certain  to  force  the  soft  palate  and  cause  the  patient  to 
gulp  some  of  the  solution. 
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dose  IS  not  generally  required.  Alum,  he  says,  does  not  weaken  the 
patient,  and  does  not  lose  effect  so  soon  as  antimony  or  ipecacu- 
anha, but  my  experience  by  no  means  confirms  this  statement  Dr 
Meigs  advocates  strongly  the  employment  of  emetics  in  true  croup' 
and  thinks  that  many  lives  might  be  saved  were  they  more  commonly 
used  and  oftener  repeated.  In  severe  cases  he  induces  vomiting 
three  or  four  times  a  day,  or  even  oftener.  This  treatment  must  be 
begun  early. 

Alum  checks  secretion  from  the  mucous  membrane  of  the  intestines, 
and  constipates  by  rendering  the  contents  of  the  canal  more  solid 
and  more  difficult  of  propulsion.  Alum  is  sometimes  used  in  both 
acute  and  chronic  diarrhroa  ;  it  has  proved  useful  in  the  diarrhoea  of 
typhoid  fever  and  of  dysentery. 

It  is  uncertain  how  far  the  members  of  this  group  pass  down  the 
intestinal  canal  before  they  are  decomposed  and  rendered  inert,  pro- 
bably not  far.i 

Alum  has  been  extolled  by  many  high  authorities  in  lead  colic ;  it 
is  said  to  remove  the  spasm  and  the  pain,  and  at  the  same  time  to 
unload  the  bowels  more  speedily  and  certainly  than  other  remedies. 
It  should  be  given  in  large  dose,  as  much  as  ten  grains  every  hour. 
The  few  trials  I  have  made  of  this  treatment  have  not  been  rewarded 
with  success. 

Dr.  Justin  finds  that  a  grain  and  a  half  of  sulphate  of  aluminium, 
and  one  grain  of  bismuth,  with  enough  extract  of  gentian  to  form  a 
pill,  taken  night  and  morning,  is  useful  in  chronic  constipation. 

The  long-continued  administration  of  these  substances  produces 
loss  of  appetite,  constipation,  and  at  last  chronic  catarrh  of  the 
stomach  and  intestines.  Large  doses  cause  gastro-enteritis  at  once, 
with  its  usual  symptoms. 

Alum  is  an  excellent  remedy  when  the  acute  stage  of  whooping- 
cough  is  over,  and  there  is  no  fever  or  inflammation  of  the  lungs,  or 
any  irritation  of  the  teeth.  Its  usefulness,  in  fact,  is  in  uncompli- 
cated cases,  and  in  these,  few  remedies  give  more  satisfactory  results. 
It  speedily  reduces  the  violence  and  frequency  of  the  paroxysms, 
often,  indeed,  lessening  at  once  their  recurrence  by  one-half,  and  often 
curing  straightway. 

It  checks  the  troublesome  vomiting  so  often  met  with  in  whooping- 
cough,  and  much  improves  the  appetite— effects  observed,  sometimes, 
even  before  the  cough  has  undergone  any  diminution.  Constipation 
rarely  happens. 

It  is  possible  that  alum  may  control  whooping-cough  simply  by  its 
astringent  action  iipon  the  throat,  and  in  support  of  this  conjecture 

^  Alkalies  and  carbonates  are  incompatible  with  alum  solutions,  and  in 
the  intestinal  secretions  alkali  predominates;  but  does  the  precipitated  alu- 
minium hydrate  or  carbonate  cease  to  act  ?  Aluminium  hydrate  has  been 
employed  as  an  intestinal  astringent  (cf.  Pereira). 
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we  find  tliat  otlier  astringent  substances,  sucli  as  tannm,  etc  are 
likewise  nseful  {sec  Tannin),  when  applied  to  the  throa  alone.  Alum 
itself  acts  best  when  mixed  with  some  tenacious  fluid  such  as  gum, 
glycerine,  or  honey,  by  which  the  solution  is  made  to  cling  about  the 

fauces.  .       .     1  •  i.^w. 

In  whooping-cougb  alum  should  bo  given  m  doses  varying  fiom 
two  to  six  grains  every  three  hours,  or  it  may  be  given  hourly  m 
reduced  doses.  In  this  affection  alum  is  generally  benehcial  to  the 
paroxysmal  cough  which  may  continue  for  a  long  time  after  the 
characteristic  whoop  has  disappeared  ;  it  is  also  useful  in  other 
couo-hs  having  a  like  spasmodic  character. 

It  has  been  said  that  ten  grains  of  powdered  alum,  placed  dry  upon 
the  tongue,  will  sometimes  arrest  a  paroxysm  of  asthma.  ■ 

It  is  unknown  how  much  of  these  substances  is  absorbed  by  the 
intestines,  and  conveyed  into  the  blood,  probably  not  a  large  quan- 
tity. The  chief  part  escapes  by  the  faeces,  which  the  alum  is  said 
to  make  firmer  and  odourless. 

It  is  doubtful  if  alum  has  much  effect  as  a  remote  astringent  in 
checking  bleeding  from  the  lungs,  uterus,  kidneys,  etc.,  and  in 
checking  profuse  sweating  and  discharges. 


PREPARATIONS  OP  IRON 
Iron  is  a  constant  and  necessary  constituent  of  the  body,  and  must 
be  regarded  as  an  important  food. 

Topically,  none  of  the  preparations  of  this  metal  when  applied  m 
the  unbroken  skin  produce  any  change  in  it ;  but  when  applied  to 
raw  surfaces,  sores,  and  mucous  membranes,  the  more  soluble  salts 
combine  with  the  albumen  of  the  fluids  and  tissues,  condensing  the 
parts,  and  constringing  the  blood-vessels.  Besides  this  astringent 
action,  they  at  the  same  time  act  as  stimulants  or  irritants,  according 
to  the  strength  of  the  application  or  the  condition  of  the  sore. 

The  organic  salts  are  less  astringent  and  stimulating  than  the 
inorganic;  while  of  the  inorganic,  the  ferric  salts  possess  these 
properties  in  a  greater  degree  than  the  ferrous  salts. 

The  soluble  preparations  of  iron  have  a  metallic,  astringent  taste. 
Several  compounds  of  iron  may  be  employed  as  astringents  and 
stimulants  ;  but,  when  a  stimulant  pure  and  simple  is  required,  other 
metallic  preparations  are  to  be  preferred.  The  sulphate,  and  in  par- 
ticular the  ferric  chloride,  solid  or  in  solution,  are  employed  to  check 
heemorrhage.  The  chloride  is  a  powerful  styptic,  and  readily  controls 
the  bleeding  from  small  vessels,  but  it  has  the  disadvantage  of 
irritating  the  surface  of  wounds,  and  of  preventing  union  by  fi.rst 
intention. 

None  the  less  the  perchloride  and  sulphate  of  iron  are  valuable 
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astringents  both  to  the  surgeon  and  the  physician ;  the  perchloride, 
as  stated,  is  the  more  powerful. 

Lint  and  wool  impregnated  with  the  perchloride  can  be  obtained  in 
the  dry  state  for  styptic  purposes.  (See  Extra  Pharmacopoeia.)  In  the 
apphca  ion  of  this,  as  of  all  other  astringents,  it  is  important  that 
the  surface  to  be  acted  upon  should  be  dried  as  carefully  as  possible 
before  applying  the  styptic;  the  latter  should  therefore  be  applied 
instantly  on  the  withdrawal  of  the  drying  pledget  (c/.  Alum) 

A  solution  of  an  astringent  preparation  of  iron,  e.g.  a  drachm  of 
the  sohction  of  the  suhsulphate  in  eight  ounces  of  water,  is  to  be  recom- 
mended as  a  spray  in  bleeding  from  the  nose  or  lungs  [insufflation  of 
the  powdered  sulphate,  even,  has  been  successfully  employed]  •  though 
one  might  have  expected  that  this  treatment  would  excite  cough 
and  so  favour  bleeding,  yet  this  is  not  the  case.  A  similar  spray  is 
useful  also  m  chronic  ozoena.  The  subsulphate  is  an  oxypersulphate. 
I.e.  a  basic  persulphate  ;  it  must  not  be  confused  with  ferrous  sul- 
phate. The  subsulphate  is  held  to  be  one  of  the  most  astringent 
preparations  of  iron  and  at  the  same  time  one  of  the  least  irritating. 
The  solution  here  spoken  of  is  a  U.S.  preparation,  known  otherwise 
as  Monsel's  solution.  Monsel's  solution  is  also  used  internallv  as  a 
styptic  in  doses  of  8-6  or  10  drops  in  a  tablespoonful  of  water.  " 

To  Dr.  Barnes  we  are  indebted  for  having  suggested  the  injection 
of  the  perchloride  of  iron  into  the  uterus  in  grave  cases  of  flooding 
after  delivery.  In  such  cases,  obstetricians  are  well-nigh  agreed  that 
this  procedure  is  effective  and  life-saving.  Dr.  Barnes  recommends 
that  four  ounces  of  the  liquor  ferri  perchloridi  mixed  with  twelve  of 
water,  should  be  slowly  injected  into  the  uterus  with  a  Higginson's 
syringe  furnished  with  a  long  uterine  tube,  care  being  taken'^to  avoid 
the  introduction  of  air  and  to  allow  a  free  outlet  for  the  fluid. 

In  chronic  uterine  catarrh,  with  clear  white-of-egg-looking  dis- 
charge issuing  from  a  patulous  uterus,  Dr.  Lloyd  Eobert's  recommends 
the  swabbing  of  the  interior  of  the  organ  with  a  solution  composed 
of  one  part  of  perchloride  of  iron  to  four  of  water,  or  the  injection  of 
a  few  drops  of  the  solution. 

The  tincture  of  the  perchloride  of  iron,  in  the  proportion  of  half 
a  drachm  to  half  a  pint  of  water,  with  a  drachm  of  laudanum,  makes 
a  capital  injection  for  gonorrhoea  or  gleet,  often  speedily  checking 
the  discharge,  and  easing  the  pain  on  micturition.  The  following 
prescription  for  an  injection  is  also  useful :— Sulphate  of  iron  twelve 
grains,  tincture  of  opium  half  an  ounce,  water  eight  ounces :  use 
three  times  a  day.  These  injections  are  most  efiicient  when  used 
directly  after  the  urethra  has  iDeen  washed  out  by  micturition.  Two 
or  three  drachms  of  the  solution  should  be  used  at  a  time  and  re- 
tained for  a  minute  or  two. 

In  the  treatment  of  the  small  thread-worms  infesting  the  rectum, 
the  tincture  of  the  sesquichloride,  in  the  strength  of  a  drachm  to 
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half  a  piut  of  water,  is  an  efficient  injection;  it  coagulates  the 
albumen  and  destroys  the  thread-worms. 

Tincture  of  iron,  painted  over  an  erysipelatous  surface,  s  a  usetul 
ap^fcat^n.    This  treatment  is  cominended  in  the  erysipelas  follow- 

irS^t'  never' employed  as  .topical  agents  in  diseases  of  the 
mouth,  because  they  are  liable  to  discolour  the  teeth         stain  the 
tongue  black,  especially  when  the  breath  ^^^^^^^f  P^)^  f  ^^^^^^^ 
gen  gas,  arising  from  carious  teeth,  etc. ;  they  are  ^"-'^^^^'^ll''^^^^^ 
fhrough  a  quill,  glass  tube,  or  reed.    They  are  conveniently  given  m 
the  form  of  pill  for  the  above  reasons.  ^-  „  +o  tW- 

The  effects  of  these  salts  on  the  stomach  differ  according  to  theu, 
form  and  preparation.     Some  are  astringent,  stimulating,  and  in 
lar-e  doses  irritating  to  the  mucous  membrane,  such  are  tHe 
pernitrate,  the  perchloride,  the  iodide,  and  the  sulphate ;  the  remain- 
ing^ preparations  with  respect  to  this  membrane  are  relatively  inert. 
Accordingly,  when  the  stomach  is  irritable,  bland  preparations  of  iron 
must  be  chosen.    It  is  often  stated  that  chlorotic  or  anemic  patients 
with  weak  stomachs  should  also  be  treated  with  bland,  unirritating 
preparations  of  iron,  and  in  some  instances,  no  doubt  the  astringent 
preparations  are  unsuited,  but  in  most  cases  they  F'o^[^^ce  far  better 
results  than  the  bland  forms  of  iron.     A  pale,  flabby,  broad,  and 
tooth-indented  tongue,  indicates  almost  always  the  need  of  large 
doses  of  the  astringent  preparations  of  iron.     Thirty  drops  of  the 
tincture,  or  three  or  four  grains  of  the  sulphate,  may  be  given  three 
times  a  day.    Weak  anaemic  girls,  suffering  from  pain  and  vomiting 
after  food,  with  perhaps  tenderness  at  the  epigastrium,  are  oiten 
effectively  treated  by  large  quantities  of  the  tincture  of  the  per- 
chloride.^ .  ,1 

The  soluble  preparations  of  iron  combine  with  albumen  m  tne 
stomach,  forming  insoluble  albuminates,  these,  however,  are  soluble 
in  dilute  acids  and  in  the  gastric  juice  ;  the  insoluble  preparations 
are  dissolved  to  a  variable  extent  in  the  acids  of  the  gastric  juice, 
and  then  react  as  just  stated.    The  reduced  iron,  ferrum  redac- 
tum,  is  fairly  soluble  in  the  gastric  juice,  with  evolution  of  some 
hydrogen  gas,  or,  if  the  preparation  is  impure  and  contains  a  sulphide, 
of  sulphuretted  hydrogen,  either  gas  causing  eructations,  and  the 
sulphuretted  hydrogen  a  very  disagreeable  taste.    The  peroxide,  after 
strong  heating,  dissolves  in  the  stomach  with  great  difficulty ;  pre- 
ference should  therefore  be  given  to  the  more  slightly  heated  forms. 
The  carbonate  and  the  magnetic  oxide  are  more  easily  dissolved  than 
the  sesquioxide. 

The  astringent  preparations,  such  as  the  perchloride,  pernitrate. 


1  The  fact  is  that  these  dyspeptic  symptoms  of  anromia  arc  indications, 
probably,  of  atony  rather  than  irritability. 
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acetate  1  and  sulphate,  are  employed  to  check  hemorrhage  from  the 
ho  T     't        '^'"^^       administered  in  small  doses,  in  c  "water 

Since  after  quitting  the  stomach,  the  soluble  iron  salts  are  soon 

ctS  bv  th?  ''''''  ^^^^P^^^^'  -       ^^'^--^e  pre- 

cipitated by  the  alkaline  contents  of  the  intestines,  their  astrinJnrv 
must  expend  itself  on  the  upper  part  of  the  small  i;testL  ' 

Ihe  sulphate,  acetate,  perchloride,  pernitrate,  in  common  with 
The%:SS.r'  P7-tions,'may  be  given  inTarrW 

pioDably  an  eflicient  preparation. 

dos'^e^'ill^rr'^'^^''^  ^'^^  e-i^ 

gra  ns  to  half  a  drachm  of  the  sulphate  of  magnesia,  or  soda.  Some 
authorities  consider  that  the  combination  of  iron  with  a  laxat^e 

tS'r    ''^"  ^^d'  indeed,  large  doses  of  the  Ltringen 

piepa  ations,  such  as  the  sulphate,  will  often  relieve  constipation 
In  their  course  along  the  intestines,  iron  salts,  as  we  have  said 

Tltr"^  '"'^^^^'^  g^^-g  t«  feces 

a  black  and  characteristic  appearance.     A  very  small  quantity  of  an 

iron  salt  IS  sufficient  te  stain  the  motions  deeply,  and  to  keep  them 
darkened  for  several  days  after  its  discontinuance.  Iron  salts  have 
no  direct  influence  on  the  pancreatic  or  biliary  secretions. 

It  IS  an  interesting  and  important  question  for  consideration,  how 
much  iron  is  absorbed  inte  the  blood.  Of  the  insoluble  forms,  probably 
but  little,  since  the  quantity  of  acid  in  the  stomach  is  not  adequate 
to  dissolve  much  ;  but  of  the  soluble  preparations,  also,  it  is  hard  to- 
say  how  much  gets  into  the  blood.     The  increase  of  the  iron  in  the 
urine  being  very  slight,  after  the  administration  of  a  soluble  iron  salt 
It  has  been  concluded  that  very  little  passes  into  the  blood;  more- 
over^ the  fact  that  almost  all  the  iron  taken  by  the  mouth  may  be 
re-obtamed  m  the  feces,  seems  to  strengthen  this  view:  an  extended 
knowledge,  however,  concerning  the  elimination  of  metals  from  the 
body  shows  this  conclusion  to  be  fallacious.     Most  metals  probably 
iron  certainly,  are  eliminated  from  the  system  through  the  intestines,' 
and  make  their  exit  with  the  feces,  for,  when  iron  salts  are  injected 
directly  into  the  blood,  almost  all  the  metal  is  ultimately  recover- 
able m  the  feces.    That  much  more  is  absorbed  than  is  appro- 
priated by  the  blood  corpuscles  is  shown  by  the  coloration  which 
iron  produces  in  all  the  albuminous  secretions  of  the  body,  the  fluids 
bathing  the  various  cavities  becoming  of  a  reddish-brown  colour. 
Still  the  quantity  absorbed  from  the  alimentary  tract  is  probably  not 
very  large,  for  when  an  iron  salt  is  injected  into  the  blood,  much  of 
'  The  acetate  so  called  is  really  the  peracetate. 
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it  passes  out  by  the  urine,  whilst,  as  above  stated,  very  little  of  the 
iron  taken  by  the  mouth  appears  in  the  urme. 

Oxide  of  iron  possesses  an  ozonizing  power  :  "  Thus,  a  spot  of  uon 
mould.  i.c.  iron  oxide,  on  linen,  will  in  time  destroy  the  fabrxc 
From  a  similar  cause  a  fleck  of  rust  on  a  bright  surface  of  steel  will 
steadily  enlarge  and  deepen."  (Horatio  Wood.)  Hence  it  has  been 
arc^ued  that  the  iron  of  the  blood  corpuscles  will  act  m  the  same  way, 
converting  oxygen  into  ozone,  and  thus  promoting  oxidation,  ozone 
being  the  active  form  of  oxygen  within  the  system. 

In  the  treatment  of  aneemia  many  physicians  advocate  the  use  ot 
larcre  doses  of  iron  salts;  others,  instancing  the  beneficial  eftects  ot 
ferruginous  waters,  strenuoiisly  maintain  that  all  the  good  effects  are 
obtainable  from  very  small  doses.  In  many  instances,  no  doiibt 
anemia  is  cui'able  by  the  employment  of  small  quantities  of  iron,  but 
it  is  likewise  certain  that  large  quantities,  when  they  can  be  borne, 
act  far  more  promptly.  Half-drachm  doses  of  the  tinctiu'e,  or  six  to 
eight  grains  of  the  sulphate,  may  be  given  two  or  three  times  daily. 
The  following  pill,  originally  employed  by  Blaud,  and  strongly 
recommended  by  Niemeyer,  is  no  doubt  very  efficacious,  but  the  iron 
without  the  carbonate  of  potassium  appears  to  answer  as  well  :— 
Sulphate  of  iron,  carbonate  of  potash,  of  each  half  an  ounce ;  traga- 
canth,  as  much  as  is  required  to  make  ninety-six  pills  ;  three  to^  be 
taken  three  times  a  day,  an  additional  pill  being  added  daily. 
Bland's  pill  is  now  official  as  the  pilula  ferri ;  the  above  stated 
formula  is  slightly  modified. 

A  convenient  pill  is  made  with  five  grains  of  the  dried  sulphate  of 
iron,  the  equivalent  of  about  nine  grains  of  the  ordinary  sulphate,  and 
a  drop  of  syrup.  This  sets  into  a  firm  pill  which  is  easily  dissolved 
in  the  stomach.  A  small  quantity  of  extract  of  belladonna  may  be 
added  to  prevent  constipation,  though  when  given  alone  this  pill 
seldom  constipates.  Large  doses  of  iron,  while  rarely  upsetting  the 
Stomach,  or  producing  headache,  often  cure  aucBmia  with  astonishing 
rapidity.  This  pill  is  especially  useful  in  chlorosis,  but  when  it 
cannot  be  borne  I  obtain  excellent  results  by  giving  five  grains  of  the 
reduced  iron  three  times  a  day. 

The  experiments  of  Drs.  Cutler  and  Bradford,  conducted  after 
Malassez's  method  of  counting  the  blood  corpuscles,  show  that  in 
health  iron  does  not  increase  the  number  of  blood  corpuscles,  though 
it  does  in  ansemia. 

Iron  salts  are  used  largely  in  ansemia ;  they  are  especially  useful  m 
chlorosis.  Cases  of  anaemia,  exclusive  of  those  forms  which  are  due 
to  loss  of  blood  or  to  exhausting  organic  diseases,  fall  into  one  of  two 
classes,  though  transitional  or  mixed  cases  often  occur.  In  chlorosis, 
the  number  of  corpuscles  is  but  little  reduced,  but  their  haemoglobin 
is  very  deficient  in  quantity  or  quality  and  hence  in  colouring  power. 
In  pernicious  aneemia,  on  the  other  hand,  the  number  of  corpuscles  is 
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ToT^L  '  ''^'""'^S  ^^""^^  ^«  "'^"-^1  in  amount, 

somet  mes  even  is  in  excess.    Iron  is  chiefly  beneficial  in  chlorosis 

t.e  where  the  haemoglobin  is  deficient  without  much  diminution  in 
the  number  of  corpuscles  ;  it  is  much  less  serviceable,  indeed  is  very 
0  ten  useless,  m  pernicious  anaemia,  in  which  serious  condition,  on  the 
other  hand,  arsenic  is  very  useful. 

In  chlorosis  the  production  of  corpuscles  is  hut  little  diminished, 
bu  they  contain  too  little  colouring  matter.  There  is  also  excess 
ot  the  larger  and  especially  of  the  smaller  red  corpuscles,  the  smaller 
being  newly  formed   and  ill-developed,  and  easily  acted  on  by 

h^f  n    V.x.M?"'^       '""'^^^^  "  imperfect  evolution  of 

blood.  (Wdlcocks,  Moriez.)  Iron  improves  the  condition  of  the 
wood  discs,  increases  their  colour  and  lessens  the  amount  of  small- 
sized  discs. 

In  pernicious  anaemia  the  production  of  red  corpuscles  is  reduced, 
and  m  such  cases  iron  has  very  little  influence,  arsenic  being  a  much 
more  potent  remedy  ;  it  is  argued  hence  that  iron  exerts  little  or  no 
mttuence  on  the  formation  of  red  corpuscles. 

It  is  true  that  in  chlorosis  the  number  of  red  discs  may  be  some- 
what reduced,  and  that  iron  salts  will  augment  their  number;  but  it 
IS  held  that  this  IS  due  not  so  much  to  an  increase  in  the  production 
01  discs,  as  to  the  fact  that  iron  improves  the  vitality  of  the  red 
corpuscles  by  increasing  their  haemoglobin,  and  so  by  prolonging  the 
life  of  the  red  discs  permits  of  an  increase  in  their  number.  The 
increase  is  thus  due  to  a  lessened  rate  of  destruction.! 
_  In  many  cases  of  anemia,  the  combination  of  iron  with  arsenic 
IS  very  useful,  and  we  may  repeat  again  that  the  addition  of  some 
aperient  also  is  often  desirable. 

Iron  salts  are  useful  likewise  in  the  auEemia  of  hsemorrhage,  and, 
though  to  a  much  less  extent,  in  the  aneemia  dependent  on  organic 
disease. 

The  long-continued  use  of  iron  is  highly  beneficial  in  scrofula  and 
in  rickets. 

Iron  salts  are  commonly  administered  in  amenorrhoea.  This  complaint 
or  symptom  is  usually  conjoined  with  much  ansemia ;  the  iron  acts 


The  whole  question  of  the  absorbability  of  iron  when  administered  iu  the 
form  of  morganic  salts  is  a  very  vexed  one.  Bunge  regards  it  as  most  probable, 
though  not  conclusively  demonstrated,  that  such  preparations  are  notahsorhed. 
According  to  him  the  only  iron  which  is  available  for  absorption  and  for 
metabolism  is  the  iron  of  the  food,  which  is  all  in  the  form  of  oraanic  com- 
pounds. Bunge  admits  the  value  of  the  inorganic  salts  in  chlorosis,  in  large 
doses,  but  their  value  he  explains  as  due  to  the  protection  which  the  inor- 
ganic salts  offer  to  the  organic  iron  of  the  food.  The  former,  viz.,  prevent  the 
products  of  intestinal  decomposition,  especially  the  sulphides,  from  attacking 
the  iron  of  the  food,  themselves  fixing  the  sulphur,  etc.  It  has  been  already 
pointed  out  that  in  chlorosis  there  is  often  marked  alimentary  disturbance. 
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here  by  remedying  tlie  anemia,  and  thus  assisting  to  restore  the 

uterine  functions.  ,  i 

To  treat  satisfactorily  a  case  of  anemia,  it  must  be_  remembered 
that  aneemia,  in  most  cases,  is  dependent,  not  on  deficiency  m  he 
supply  of  iron  in  the  food,  but  on  its  scanty  assimilation  ;  hence  tne 
use  of  iron  must  be  conjoined  with  well-regulated  hygienic  conditions,' 
otherwise  it  will  do  comparatively  little  good. 

In  anaemia  iron  salts  possess  other  important  properties  besides  their 
influence  over  the  growth  of  the  corpuscles,  thus  they  will  act  bracing  y 
on  the  relaxed  mucous  membrane  of  the  digestive  canal,  and  probably 
in  this  way  tend  to  restore  its  digestive  and  assimilative  functions  , 
moreover,  it  is  highly  probable  that  after  its  entrance  into  the  blood 
the  iron  will  exert  an  influence  beyond  that  of  merely  increasing  the 
quantity  of  red  corpuscles,  or  of  hemoglobin.    On  this  hypothesis 
iron  salts  will  be  useful,  not  only  as  a  food  to  promote  the  welfare  of 
the  blood  discs,  and  so  improve  the  general  nutrition,  but  likewise  on 
account  of  theii'  direct  beneficial  influence  on  the  tissues.    Iron  would 
thus  be  regarded  both  as  a  food  and  as  an  important  curative 
acrent.    When  it  is  desired  to  benefit  in  a  tonic  way  the  mucous 
membrane  of  the  digestive  canal  and  the  tissues,  large  quantities  ot 
the  soluble  astringent  preparations  should  be  administered. 

The  experience  of  physicians  of  the  last  generation  accords  with 
these  views,  so  also  does  that  of  many  highly  practical  men  of  the 
present  day;  but,  upon  the  introduction  of  the  bland  and  almost  taste- 
less preparations  of  iron,  these  were  assumed  to  be  m  every  way 
superior  to  the  astringent  forms.     Their  comparative  tastelessness  is 
certainly  in  their  favour,  but  the  view  that  the  astringent  preparations 
must  disorder  digestion  is  mainly  speculative;  this  theoretical,  and 
as  I  believe  unfounded,  opinion  prevails,  however.   I  hold,  indeed,  that 
in  a  certain  class  of  anemic  patients  the  astringent  preparations 
even  in  large  doses,  are  undoubtedly  to  be  preferred,  a  large  share  of 
the  efficacy  being  due  to  this  same  astringent  action  upon  the  mucous 
membrane  of  the  stomach  and  intestines,  and  upon  the  organs  which 
are  immediately  related  to  them.  Further,  it  has  been  experimentally 
shown  that  sulphate  of  iron  does  not  check  the  solvent  action  of  the 
gastric  juice,  experience  justifying  the  conclusion  rather  that  in  weak 
anaemic  patients  it  does  not  lessen,  but  increases  the  formation  of  this 
secretion. 

If  the  digestive  mucous  membrane  is  already  in  an  irritable  state, 
then,  as  has  been  previously  pointed  out,  the  astringent  iron  prepara- 
tions, in  full  doses,  may  do  harm. 

In  the  administration  of  iron,  individual  peculiarities  must  be  taken 
into  account ;  thus,  some  persons  cannot  take  iron  in  any  form,  not 
even  a  single  dose  of  a  weak  ferruginous  water,  the  iron  perhaps 
upsetting  the  digestive  organs,  or  inducing  fulness  and  pain  in  the 
head. 
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IS  true  then  action  is  uncertain.     The  huge  doses  of  these  salts 
oznetunes  given  especially  of  the  sesquioxide:  are  probably TnTurLus 
and  are  less  serviceable  than  the  smaller  ones  ^  injurious, 

It  tsZtl-To  1' th  °'       ^^'^  -  d^Pl^theria. 

and  tot  1  r  '  ^^^^^^^ '  '^'^'^  ^^^^  ^he  tincture, 

and  to  give  the  medicine  very  frequently-every  hour,  or  even  of tener 
It  IS  uncertain  whether  the  effects  upon  the  throat  depend  on  the 

IZtetZ  Tf^'^^'      ^^1'°^       ^^^-^  after  \ts  entrant 

into  the  blood  The  solution  may  also  be  painted  on  the  throat  at  fre- 
quent intervals,  great  pains  being  taken  to  apply  it  very  gently  lest  bv 
increasing  the  inflammation  it  do  more  harm  than  good ;  th'is  treat 
ment  appears  to  arrest  the  spread  of  the  disease,  and  is  said  to  main- 
tain the  patient's  strength.  The  solution  may  be  applied  with  the 
atomizer,  so  as  to  penetrate  into  the  trachea  and  bronchial  tubes 

Large  doses  of  the  perchloride,  hourly,  have  been  found  of  great  use 
in  erysipelas,  though  with  some  observers  the  treatment  by  lar^e  doses 
has  a  together  failed  ;  the  failure  has  been  due,  perhaps,  to  the  inter- 
vals between  the  doses  having  been  much  longer  than  those  recom- 
mended. The  frcqumt  repetition  of  the  medicine,  indeed,  is  one  of 
the  most  necessary  conditions  of  success. 

_  In  the  so-called  hysteria  of  middle-aged  women,  occurring  espe- 
cially at  the  cessation  of  menstruation,  complaint  is  often  made  of 
distressing  fluttering  of  the  heart,  fulness  of  the  head,  with  heat  and 
weight  over  the  vertex,  frequent  flushings  of  the  face,  and  "  hot  and 
cold  perspirations."  This  combination  of  symptoms  is  generally 
removed  by  considerable  doses  of  the  sesquichloride  of  iron,  given 
three  times  a  day ;  but  if  the  symptoms  are  limited  to  the  head  and 
face,  other  remedies  are  more  successful,  e.g.  mix  vomica,  opium, 
belladonna,  bromide  of  potassium,  nitrite  of  amyl. 

Salts  of  iron  sometimes  excite  irritation  of  the  bladder,  with  fre- 
quent desire  to  pass  water,  in  which  may  be  contained  a  considerable 
quantity  of  mucus.  In  children  they  may  cause  nocturnal  incon- 
tinence of  urine,  yet  iron  salts  not  infrequently  cure  this  troublesome 
complaint,  even  when  not  dependent  on  worms  in  the  rectum,  or  on 
other  irritation. 

1  Schmiedeberg  has  recently  brought  forward  an  organic  preparation  of 
iron,  in  which  the  metal  is  combined  with  a  proteid ;  of  this  Schmiedeberg 
makes  claim  that  it  is  both  absorbed  and  assimilated  ;  in  fact,  he  claims  that 
It  will  take  the  place  of  the  iron  of  the  food  (Bunge's  hijematogen).  This  new 
preparation  is  named  Ferratin ;  it  is  an  insoluble  powder,  its  dosage  8  to 
15  grains.  It  certainly  will  give  excellent  results,  but  whether  it  possesses 
any  real  sui^eriority  is  more  doubtful. 
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Astringent  preparations  of  iron  contract  somewhat  the  blood- 
vessels of  the  body  generally,  and  are  employed  to  arrest  hemorrhages 
from  the  lungs  and  kidneys. 

Salts  of  ir^n,  given  internally,  appear  to  lessen  profuse  secretions 
such  as  occur  in  chronic  bronchitis  and  in  leucorrhcea  Dr.  (craves 
cave  the  compound  iron  mixture,  Griflaths',  in  doses  of  one  or  two 
fluid  drachms,  to  check  excessive  bronchial  secretion. 

The  iodide  of  iron  may  be  given  where  both  iron  and  lodme  are 
indicated,  for  instance,  in  syphilis  complicated  with  anaemia,    it  is 
a  question  of  much  interest  whether  it  is  better  to  administer  _  these 
two  a-ents  separately  or  combined  in  the  iodide  of  iron,  and  m  the 
latter  case  whether  the  constituents  continue  in  combination  m  their 
course  through  the  system,  or  whether  the  salt  is  decomposed.  Viewing 
this  question  simply  from  a  chemical  point  of  view,  it  would  seem 
that  an  iodide  of  sodium  and  albuminate  of  iron  must  be  formed  m 
the  stomach  or  blood,  though  some  observations,  made  I  believe 
by  Bernard,  throw  much  doubt  on  this  conclusion ;  for  it  was  foimd 
that  if  iodide  of  potassium  and  a  salt  of  iron  were  injected  into  the 
blood,  no  iron  appeared  in  the  saliva,  whereas  when  an  iodide  of  iron 
was  iniected.  then  both  iodide  and  iron  were  found  in  this  secretion. 

In  like  manner  when  we  wish  for  the  combined  effects  of  iron  and 
arsenic  upon  the  system,  it  is  a  question  whether  we  should  not 
rather  -ive  the  arsenious  compound  and  the  iron  salt  separately  than 
a  compound  salt  such  as  the  arseniate.  This  holds  here  for  an  addi- 
tional reason,  viz.,  that  if  we  use  the  arseniate,  its  dosage,  regulated 
by  the  potency  of  the  arsenic,  does  not  allow  of  a  sufficient  iron 

dosage.  .  ,  , 

The  iron  of  the  effete  red  corpuscles  escapes  probably  with  tHe 
bile,  and  when  iron  salts  are  swallowed  this  fluid  is  found  to  contain 
an  excess  of  the  metal.  This,  therefore,  is  one  way  by  which  iron  may 
be  separated  from  the  body. 

The  syi-up  of  the  phosphate  of  iron  is  a  good  preparation,  it  there 
are  any  indications  for  the  employment  of  phosphoric  acid.  {See 
Phosphate  of  Lime.)  Iron  may  also  be  given  with  advantage  as  a 
hypophosphite,  as  e.g.  in  Fellows'  syrup. 

A  teaspoonful  of  lemon-juice  covers  the  taste  of  iron  preparations. 

Milk,  also,  covers  the  styptic  taste  of  iron. 

Iron  salts  should  be  administered  soon  after  a  meal,  if  we  wish  to 
obtain  their  hsematinic  effects. 
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SALTS  OF  MANGANESE 
The  snlphatG  of  manganese  in  large  doses    aot\r,<^  n« 
membrane  of  the  stomach,  excites  lomt^^  ard^^J^.^ltTsTaS 
to  mcrease  the  flow  of  bile,  but  RutherfoM  says      if  a  powerful 
imtan  to  the  mucous  membrane,  but  not  a  cholagogue.    LngaTese  i 
generally,  and  according  to  some  investigators  ^l^ays,  found  in  he 
blood  coi^ouscles,  and  xt  has  come  to  be  regarded  as  a  normal  consti 
uentoftheredd.scs  ;  this  has  led  to  the^dministration  7it3t ' 
an^fit  "        '^^'^      ''~'^y  observers,  without 

Manganese  salts,  long  persisted  in,  produce,  according  to  Bartholow 
wasting,  feebleness,  staggering  and  paraplegia.  They  are  aa'd  To 
cause  acute  fatty  degeneration  of  the  liver 

The  permanganate  is  a  powerful  oxidizer,  yielding  ozone ;  it  is  widelv 
tised  as  a  disinfectant  and  deodorizer.  «,iciswiaeiy 

Leared  gave  ten  to  fifteen  grain  doses  of  the  black  oxide  in  gas- 
trodynia  and  pja^osis.  ^ 

Bartholow  recommends  the  permanganate  in  dyspepsia  with 
flatulence,  also  to  assist  the  conversion  of  uric  acid  into  urea  It 
has  been  given  internally  in  scarlet  fever,  diphtheria,  erysipelas 
puerperal  fever,  and  py.nna  ;  the  permanganate,  howevL,  fan  only 
act  as  such  upon  the  mucous  membranes  with  which  it  comes  into 
contact,  for  It  must  be  decomposed  rapidly  in  the  stomach  before  it 
undergoes  absorption, 

Kobert  finds  that  manganese  salts  are  more  poisonous  to  frogs  than 
sa  ts  of  cobalt  iron  nickel,  or  tin.  In  the  frog  small  doses  susi^end 
voluntary  motion,  larger  doses  slow  the  reflexes,  and  render  the 
heart  weak,  stil  larger  doses  arrest  the  heart  in  systole,  but  the 
excitability  of  the  nerves  and  muscles  for  direct  stimulation  lasts 
lor  hours.^ 

In  cases  of  deficient,  delayed,  or  arrested  menstruation  I  find  per- 
manganate of  potash  very  efiicacious.  Other  salts  of  manganese 
would  m  all  probability  act  equally  well,  but  I  have  not  yet  had 
time  to  test  their  action.  The  permanganate  itself,  as  ah-eady 
stated,  cannot  pass  into  the  blood  undecomposed. 

In  the  amenorrhoea  of  young  women,  the  permanganate  will  restore 

1  According  to  the  investigations  of  Cahn  on  rabbits,  the  salts  of  manganese 
are  not  capable  of  absorption  from  the  alimentary  tract.  Injected  into  the 
blood  they  are  excreted  in  the  urine  and  by  the  alimentary  tract,  being 
lound  in  the  contents  of  both  stomach  and  intestines.    (Buno-e ) 

Manganese  is  sometimes  combined  with  iron,  thus  the'  phosphate  of 
manganese  may  be  administered  in  dose  of  one  to  five  grains  along  with 
the  phosphate  of  iron.  A  double  peptonate  of  iron  and  manganese  in 
solution  IS  also  administered.  (See  Extra  Pharmacopma.)  The  dosa<^e  of 
manganese  salts  in  general  will  be  from  one  up  to  five,  ten  or  more  grains, 
beginning  with  the  lower  doses. 
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menstruation  after  the  lapse  of  two  years  or  longer ;  sometimes  it 
X  re^  e  the  discharge  within  a  few  days,  or,  the  immediately 
rcLd  ng  period  being  missed,  .  the  one  next  appearing  m  due 
crZ  ox'it'may  take^ix  weeks  or  even  two  months  before  the 

•"^'ffirdThat  this  salt  is  useful  also  in  the  very  common  case  of  scanty, 
and  perhaps  delayed,  menstrual  flux,  the  interval  varying  from  six 
weeks  to  two  months.  The  permanganate  in  a  case  such  as  this  brings 
on  the  period  at  its  proper  time,  together  with  an  increase  m  the 

^Tt  is  useful,  also,  when  a  chill  prevents  or  delays  the  menstrual 
flow  •  thus,  in  the  case  of  a  woman  who  had  prevented  menstruation 
bv  takin.^  a  cold  bath  on  the  day  when  it  should  have  appeared, 
the  usuaf  symptoms  arising  from  arrest  of  the  catamenia  made 
their  appearance:  three  doses  of  the  permanganate  having  now 
restored  the  flux,  she  discontinued  the  drug,  whereupon  the  discharge 
ceased.  She  now  again  returned  to  the  medicine,  and  after  another 
three  doses  the  flow  reappeared  and  progressed  naturally. 

I  nsuallv  -ive  the  salt  daily  until  the  catamenia  appear  and 
complete  their  course,  then  I  discontinue  it;  again  I  recommence  it 
four  days  before  the  access  of  the  next  period,  and  continue  it  till  the 

flow  ceases.  ,        .  ,  .      .  ,  i 

Dr  rordvce  Barker  found  the  permanganate  useful  m  girls  who 

on  leaving  the  country  and  coming  to  town,  suffer  from  arrested 

menstruation  ;   also  in  the  amenorrhcBa  induced  by  sea  sickness ; 

also  in  the  case  of  women,  between  thirty  and  forty  generally 

married,  who  whilst  rapidly  increasing  in  weight  suffer  from  a 

diminished  menstruation. 

Dr  Murrell  and  I  in  our  investigations  did  not  find  that  tho 

permanganate  produced  abortion,  but  some  cases  of  abortion  appar^ 

ently  due  to  the  drug  have  been  published.  _ 

I  find  the  salt  successful  in  both  cases  of  anaemia,  and  m  plethoric 

patients;  it  certainly  does  not  act  by  improving  the  quality  of  the 

At 'first  I  gave  of  the  solution  of  the  permanganate  from  ^ss.  to 
thrice  daily,  but  its  disagreeable  taste  often  provoked  nausea  and 
vomiting,  especially  after  continuing  the  drug  for  some  time.  I  now 
give  one,  two,  or  more  grains  in  pill-form  thrice  daily,  after  meals. 
Mr  Martindale  makes  the  pills  according  to  the  following  formula  :- 
Permanganate  of  potash  gr.  1,  kaolin  and  petroleum  cerate,  m  equal 
parts  q.  s. 
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SUBNITRATE  OF  BISMUTH,  CARBONATE  OP  BISMUTH 

These  powders  are  both  basic  salts  ;  the  carbonate  should  be  named 
subcarbonate ;  they  are  commonly  used  as  harmless  cosmetics ;  as 
dusting  powders  they  are  useful  in  intertrigo,  and  sometimes  in 
eczema ;  but  m  eczema  other  remedies  are  to  be  preferred. 

Applied  to  the  broken  or  unbroken  skin,  these  substances,  being  in- 
soluble in  any  fluid  they  may  there  meet  with,  are  not  absorbed.i 

Trousseau  employed  equal  parts  of  bismuth  and  Venetian  calc  in 
chronic  non-syphilitic  ozoena,  ordering  the  patient,  after  clearing 
the  nasal  passages  by  blowing  the  nose  strongly,  to  sniff  up  some 
of  the  powder.  He,  however,  prefers  mercurial  powders.  {See 
Mercury.) 

^  Being  insoluble,  the  salts  of  bismuth  are  tasteless,  but  they  .some- 
times occasion  a  disagreeable  sensation  of  roughness  ;  they  .some- 
times blacken  the  tongue.  The  rough  sensation  may  be  obviated 
in  great  degree  by  administering  the  drug  in  milk. 

Little  is  known  at  present  of  the  changes  which  these  medicines 
undergo,  and  of  their  behaviour  in  the  stomach  and  intestines. 
Whether  they  are  to  some  extent  dissolved  or  not,  or  whether  their 
efficacy  depends  on  physical  or  chemical  properties,  these  are  questions 
yet  unsolved. 

In  many  diseases  of  the  stomach,  these  preparations,  especially 
the  subnitrate,  are  very  valuable,  easing  the  pain  incident  to 
many  affections  of  this  organ,  whether  depending  on  organic  or  upon 
so-called  functional  disease.  In  cancer,  chronic  ulcer,  and  chronic 
inflammation  of  the  stomach,  bismuth  is  often  serviceable  ;  it  is 
especially  useful  in  the  chronic  gastritis  of  drunkards,  in  which  it 
subdues  the  pain,  checks  the  vomiting,  and  enables  the  stomach 
to  tolerate  food.  It  is  useful  also  in  gastrodynia  and  cramp  of  the 
stomach.  Many  forms  of  vomiting  in  children,  and  notably  that 
kind  depending  on  acute  or  chronic  catarrh  of  the  stomach,  jdeld 
speedily  to  bismuth.  The  various  forms  of  pyrosis,  whether  acid, 
alkaline  or  neutral,  are  very  amenable  to  this  drug,  although  our 
limited  knowledge  concerning  the  causes  of  this  form  of  indigestion 
fails  to  enable  us  to  lay  down  precise  rules  respecting  the  particular 
form  of  it  which  is  most  benefited  by  bismuth. 

Dr.  Graves  treated  acidity  of  the  stomach  with  subnitrate  of  bis- 
muth, and  experience  confirms  his  practice  ;  he  generally  mixed  it 
with  opium  or  morphia,  and  sometimes  with  magnesia.  Flatulent 
dyspepsia,  in  some  of  its  forms,  yields  more  or  less  to  bismuth ;  for 

J  More  recent  exijerience  of  the  local  use  of  bismuth  as  an  antiseptic  in 
surgery  has  shown  that  some  absorption  even  of  the  more  insoluble  salts 
does  take  place,  and  to  the  extent  even  of  producing  toxic  effects  marked  by- 
alimentary  tract  irritation  (stomatitis,  intestinal  catarrh,  with  diarrhoea), 
and  in  some  cases  by  the  development  of  nephritis.   (-See  Wood.) 
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this  trouble  it  is  well  sometimes  to  mix  it  with  au  equal  quantity  of 
vegetable  charcoal. 

These  remedies  often  succeed  in  certain  forms  of  chronic  diarrhoea, 
and  especially  when  other  drugs  fail.  In  the  exhausting  purging  of 
phthisis,  it  is  necessary  to  give  as  much  as  half  a  drachm  to  a  drachm 
of  the  subnitrate  several  times  a  day;  this  large  quantity,  taken  m 
milk  does  not  disturb  the  stomach.  It  thus  often  subdues  an  in- 
tractable diarrhcea,  effecting,  occasionally,  so  great  an  improvement 
in  the  general  health,  that  patients  whose  speedy  death  seemed  in- 
evitable rally  and  recover. 

In  the  various  forms  of  diarrhoea  peculiar  to  young  children, 
bismuth,  in  large  doses,  is  freely  used  on  the  Continent.  A  dose  of 
thirty  to  sixty  grains  hourly  is  recommended,  milk  being  at  the  same 
time  withheld.  Much  smaller  doses,  however,  given  in  milk,  are 
often  sufficient :  thus,  a  grain  hourly  is  very  efficacious.  The  addition 
of  a  sixth  of  a  grain  of  grey  powder  often  enhances  the  efficacy. 

Bismuth  preparations  are  not  employed  to  act  on  the  remote  organs 
of  the  body. 

It  is  interesting  to  note  that  large  doses  of  the  soluble  preparations 
such  as  the  citrate  of  bismuth  and  ammonia  act  much  like  antimony 
or  arsenic,  causing  gastro-enteritis  and  fatty  degeneration  of  the  liver. 
(Brunton.)  In  these  soluble  preparations  bismuth  thus  shows  a  phar- 
macological likeness  to  its  chemical  congeners,  arsenic  and  antimony. 
Occasionally  we  meet  with  patients  who  complain  of  feeling  sick  after 
taking  the  usual  hospital  bismuth  mixture ;  it  is  not  improbable  that 
some  of  these  cases  may  be  due  to  an  unusual  susceptibility  to 
bismuth  resulting  from  the  solution  and  absorption  of  small  quantities 
of  the  subnitrate  or  subcarbonate.  Tor  upon  the  whole  the  evidence 
is  in  favour  of  a  slow  absorption  by  the  alimentary  tract  of  these 
relatively  insoluble  preparations.  It  has  been  shown  by  Kocher 
that  these  same  insoluble  salts  exert  considerable  antiseptic  powers. 
{See  H.  C.  Wood's  Therapeutics.) 

A  bismuth  injection,  consisting  of  bismuth  subnitrate  or  subcarbon- 
ate half  an  ounce,  glycerine  half  an  ounce,  water  three  ounces,  is 
very  useful  in  gonorrhoea,  especially  in  its  chronic  stage  ;  it  some- 
times proves  serviceable  in  gleet.  In  the  early  stages  of  gouorrhcea 
H.  C.  Wood  recommends  an  injection  containing  twenty  grains  to 
the  ounce  ;  it  shou.ld  be  used  every  two  hours. 

The  chief  part,  if  not  all,  of  the  bismuth  swallowed  is  evacuated  in 
the  faeces,  and  stains  the  motions  a  dark  slate  colour ;  the  quantity 
entering  the  blood  is  probably  extremely  small. 

Hans  Meyer  finds  that  bismuth  salts  are  eliminated  by  the  mucous 
membrane  of  the  intestine,  especially  by  that  of  the  large  intestine, 
for  after  the  subcutaneous  or  intravenous  injection  of  a  bismuth  salt 
the  mucous  membrane  becomes  blackened,  and  bismuth  can  be  detected 
in  it.  Sometimes  the  mucous  membrane  of  the  intestine  has  been  found 
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Ulcerated  ;  this  may  result,  Meyer  suggests,  from  the  blocking  of  tlie 
arteries  by  sulphide  of  bismuth. 

_  The  insoluble  salts  of  bismuth  are  frequently  prescribed  in  suspen- 
sion with  mucilage,  but  the  latter  may  with  advantage  be  omitted  if 
the  patient  will  take  the  trouble  to  shake  the  bottle  well  and  pour  off" 
the  dose  quickly. 

The  subuitrate,  if  prescribed  with  an  alkaline  carbonate,  gives  off 
carbonic  acid,  and  may  burst  the  bottle;  the  subcarbonate  of  bismuth 
should  be  employed  under  these  conditions. 

Of  late  numerous  salts  of  bismuth  have  been  introduced  both  into 
medicine  and  surgery.  Thus  we  iind  compounds  with  benzoic  acid, 
salicylic  acid,  carbolic  acid,  and  gallic  acid.  These  combinations  have 
m  view,  for  the  most  part,  the  strengthening  of  the  local  antiseptic 
powers  of  bismuth  salts.  For  these  same  antiseptic  powers  they  are 
employed  in  surgery  and  in  medicine,  in  the  latter  in  alimentary 
conditions,  gastric  fermentations,  diarrhoea,  etc.  ■  The  salicylate  of 
bismuth  m  ten  or  fifteen  grain  dose  gives  good  results. 

The  gallic  acid  compound  is  a  subgallate,  it  is  employed  in  skin 
affections,  and  is  known  as  Dermatol.  It  is  used  either  as  such,  as  a 
dusting  poAvder,  or  mixed  with  starch  or  French  chalk ;  also,  as  a 
ten  or  twenty  per  cent,  ointment  with  vaseline.  Internally  it  has 
been  given  in  doses  of  ten,  twenty  or  thirty  grains,  thrice  daily,  in 
intestinal  conditions.  The  doses  of  the  other  insoluble  preparations 
average  from  two  to  ten,  up  to  twenty  grains.  {See  Helbing's  Modern 
Materia  Medica,  also  "  The  Extra  Pharmacopoeia.") 
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Lead  salts  added  to  albuminous  fluids  form  a  precipitate  composed  of 
albuminate  of  lead.  Like  other  of  the  heavy  metals,  the  soluble  salts 
of  this  element,  when  applied  to  the  abraded  skin,  or  to  sores,  or  to 
mucous  membranes,  coat  them  with  an  impermeable  air-proof  cover- 
ing of  albuminate  ;  if,  however,  a  protecting  covering  is  all  that  is 
required,  other  metallic  salts  are  generally  employed  by  jDreference. 
Any  excess  of  lead  solution,  after  combining  with  the  albuminous 
parts  of  the  secretions,  will  unite  with  the  tissues  themselves ;  in  this 
manner  lead  salts  coudense  the  structures,  and  constringe  the  blood- 
vessels. The  soluble  lead  salts  are  used  as  lotions  to  unhealthy  and 
over-secreting  sores,  and  to  discharging  eczematous  eruptions  ;  in  some 
forms  of  eczema  indeed  they  are  very  useful.  Thus,  if  there  is  much 
inflammation,  and  the  surface  is  raw  and  weeps  copiously,  a  lead  lotion 
will  allay  inflammation,  check  the  discharge,  and  quell  the  itching, 
burning,  and  tingling,  which  so  often  accompany  eczema.  Two  or 
three  drachms  of  the  liquor  plumbi  subacetatis  in  ten  ounces  of 
water  are  generally  sufficient,  but  a  stronger  lotion,  consisting  of 
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H'o  ounces  of  the  liqilor  plumbi,  two  ounces  glycerine,  and  four 
ounces  of  water,  proves  sometimes  more  successful.'  When  the 
inflammation  is  great,  and  the  weeping  abundant,  the  rash  must  be 
kept  constantly  covered  with  rags  soaked  in  the  lotion.  In  some 
cases  it  is  useful  to  apply  a  poultice  at  night,  and  the  lotion  during 
the  day.  The  stronger  lotion  is  especially  useful  in  diffuse  eczema, 
withoiit  weeping,  but  with  excessive  itching  and  tingling  ;  the  dis- 
eased skin  should  be  sponged  with  the  lotion  several  times  a  day.  A 
weak  alkaline  bath,  or  a  sulphur  bath,  greatly  assists  the  action  of  the 
lotion.  The  fluid  which  oozes  so  abundantly  in  eczema  being  strongly 
alkaline,  the  property  of  these  lotions  to  check  the  discharge  may  be 
owing,  in  part,  to  their  weak  alkaline  reaction.  {Vide  the  chapter  on 
the  Topical  Influence  of  Acids  and  Alkalies  on  the  Secretions.)  The 
stronger  lotion  very  effectually  allays  the  itching  of  pityriasis.  Lead 
lotions  occasionally  ease  the  itching  of  urticaria. 

A  lead  lotion  is  often  of  great  service  in  pruritus  pudeudi,  especially 
when  the  mucous  membrane  is  red  and  excoriated.  A  weak  lotion 
sometimes  fails  where  a  strong  one  succeeds.  It  may  be  necessary  to 
use  equal  parts  of  the  liquor  plumbi  and  glycerine,  an  application 
which  may  excite  a  little,  though  very  temporary,  smarting.  When 
the  pruritus  pudendi  depends  on  ascarides,  hemorrhoids,  or  a  tumour 
in  the  urethral  passage,  it  is  obvious  that  these  applications  are  use- 
less as  curative  agents. 

A  lotion  of  one  part  of  the  liquor  plumbi,  to  one  or  two  parts  of 
glycerine,  applied  warm,  after  the  crusts  have  been  entirely  removed, 
is  useful  in  the  milder  forms  of  lupus. 

White  lead  salts  have  many  properties  in  common  with  those  of 
the  other  heavy  metals  ;  they  are  distinguished  by  their  non-irritant^ 
soothing  character,  whence  they  are  so  extensively  used  as  astringent 
and  calming  applications. 

The  soluble  lead  preparations  may  be  used  to  check  bleeding  from 
small  vessels,  but  other  astringents  are  more  effective. 

Solutions  of  the  subacetate  and  acetate  are  employed  as  injections 
and  washes  in  chronic  otorrhoea  and  in  the  vulvitis  of  children.  They 
lessen  the  production  of  pus,  and  ease  pain,  by  virtue  of  their 
astringency  and  their  soothing  qualities.  They  are  of  most  use  when 
the  more  acute  stage  has  just  subsided,  the  tissues  still  remaining 
irritable  and  painful;  in  the  later  stages  stronger  astringents  are 
needed. 

»  Even  the  weaker  solution  hero  recommended,  viz.,  two  or  three  drachms  to 
the  half-pint,  is  exactly  twice  or  thrice  the  strength  of  the  Liquor  Plumbi; 
Bubacetatis  dilulus  of  the  B.P.  The  U.S.  weaker  and  official  preparation  has  the 
same  name  as  that  of  the  B.P.,  viz.,  Liquor  Plumbi  Sabacctatia  dilutus,  but 
it  is  more  than  twice  as  strong.  For  most  uses  our  weaker  solution  is  too 
dilute.  When  the  Liquor  Plumbi  is  spoken  of  without  further  qualification, 
the  stronger  solution  is  meant. 
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Lead  injections  are  sometimes  employed  in  gonorrhcBa,  gleet,  and 
leucorrhcea. 

In  ulceration  and  sloughing  of  the  cornea,  lead  washes  must  be 
avoided,  lest  a  white  precipitate  be  deposited  in  the  structures  of  the 
ulcer,  leaving  a  permanent  opacity. 

Bland,  unirritating  plasters,  made  of  lead,  are  in  common  use. 

These  plasters,  and  lead  applications  generally,  are  sometimes 
objectionable,  owing  to  the  black  discoloration  which  they  produce, 
due  to  the  formation  of  the  black  sulphide  with  the  sulphuretted 
hydrogen  gas  evolved  by  the  decomposition  of  the  discharges. 

A  stout  plaster  often  relieves  pain  in  the  loins,  due  to  weakness. 
Bm-gundy  pitch  on  leather  is  generally  used  for  this  purpose,  but  it  is 
very  liable  to  produce  a  crop  of  itching  papules,  which  may  spread 
over  the  greater  part  of  the  body,  while  lead  plaster,  though  somewhat 
less  adhesive,  is  comparatively  free  from  this  objection.  Plasters 
sometimes  relieve  the  back  pains  due  to  uterine  disease  or  to  piles. 

For  sweating  feet,  Hebra  employs  an  ointment  composed  of  equal 
parts  of  lead  plaster  and  linseed  oil,  spread  on  linen,  and  wrapped 
round  the  feet,  renewing  the  application  every  third  day  for  nine 
days. 

The  same  ointment  applied  on  soft  linen  twice  daily  is  sometimes 
invaluable  in  the  subacute  stage  of  eczema.  Dr.  Matthews  kindly 
draws  my  attention  to  the  fact  that  this  ointment  must  be  used  fresh, 
since  it  is  prone  to  become  rancid  in  a  few  days. 

Mr.  Alfred  Aspland  recommends  the  local  application  of  white 
paint  for  burns.  He  claims  that  it  relieves  the  pain  in  some  two 
minutes. 

The  insoluble  lead  salts  are  tasteless,  the  soluble  have  a  sweetish, 
acid  and  astringent  taste. 

The  soluble  preparations  are  astringent  to  the  mucous  membrane 
of  the  mouth,  and  combine  with  the  albuminous  substances  they  meet 
with  there. 

That  portion  of  the  soluble  comi^ounds  of  lead  which  escapes 
combination  with  albumen  in  the  mouth  is  converted  into  an  albu- 
minate in  the  stomach. 

The  soluble  lead  preparations  are  sometimes  used  in  hsematemesis 
as  astringents ;  they  have  been  recommended  to  check  pyi'osis,  though 
the  mode  of  action  is  not  quite  clear. 

Albuminate  of  lead  in  the  intestines  is  jirobably  decomposed 
speedily  into  a  sulphide  of  lead,  an  insoluble  and  inert  compound. 
The  soluble  salts  act  powerfully  as  astringents  to  the  intestines,  and 
cause  constipation ;  they  are  used  to  control  many  forms  of  diarrhoea, 
dependent  even  on  disease  of  the  lower  part  of  the  small  bowel,  or  of 
the  large  intestine. 

These  effects  of  lead  on  jjarts  of  the  intestines  distant  from  the 
stomach  and  duodenum,  can  be  manifested  only  through  the  nervous 
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system  or  through  the  blood ;  as  to  the  former  or  reflex  mode,  we 
know  the  intimate  sympathy  which  exists  between  the  different  parts 
of  this  canal,  and  so  can  understand  how  an  astringent  impression 
upon  the  duodenum  might  be  reflected  ixpon  the  lower  and  distant 
parts  of  the  bowel. 

In  summer  diarrhoea,  a  few  grains  of  the  acetate  with  a  small  dose 
of  morphia  is  a  sure  and  speedy  remedy. 

The  acetate  has  been  recommended  in  cholera,  especially  in  its  early 
stages.  In  the  purging  from  dysentery  and  typhoid  fever,  and  from 
tubercular  disease  of  the  intestines,  few  remedies  are  so  useful.  The 
acetate  should  then  be  combined  with  opium. 

It  increases  the  efficacy  of  a  starch  injection  in  checking  various 
forms  of  diarrhoea,  and  it  may  be  used  for  a  similar  purpose  as  a 
suppository. 

In  large  doses,  the  acetate  acts  as  a  weak  irritant  poison,  but  the 
symptoms  it  prodtxces  differ  from  those  of  other  irritants,  chiefly  by 
the  constipation  produced  instead  of  the  usual  purging. 

It  is  by  no  means  common  to  meet  with  a  case  of  acute  poisoning 
by  lead  salts,  and  even  the  most  soluble  rarely  cause  death. 

Acute  poisoning  by  the  acetate  induces  the  following  symptoms : 
a  dry  burning  sensation  in  the  throat,  thirst,  vomiting,  colic  (the  pain 
of  which  is  generally  relieved  by  firm  pressure),  tenderness  of  the 
abdomen,  obstinate  constipation,  dark  slate-coloured  motions  from  the 
presence  of  plumbic  sulphide,  gi-eat  prostration  of  strength,  cramps 
of  the  extremities,  cold  sweats,  giddiness,  numbness  and  even  paraly- 
sis of  the  lower  limbs  (sometimes  coma  is  present) :  the  urine  is  high- 
coloured  and  scanty.  In  one  case  it  is  reported,  that  in  less  than  five 
hours  the  extensor  muscles  of  the  extremities  became  paralyzed,  and 
the  flexors  rigidly  contracted.  The  subacetate  is  a  poison  eveu 
more  powerful  than  the  acetate.  The  carbonate  has  no  irritant 
action  on  account  of  its  insolubility. 

The  treatment  of  acute  poisoning  is  to  promote  vomiting  by  luke- 
warm drinks ;  to  give  sulphate  of  soda,  or  sulphate  of  magnesia,  or 
freshly  precipitated  sulphide  of  iron  (which  is  rarely  at  hand) ;  to  wash 
out  the  stomach  with  the  stomach-pump ;  and  to  administer  milk, 
with  white  of  egg. 

Small,  nay,  even  minute  quantities,  taken  for  a  long  time,  will  pro- 
duce chronic  lead-poisoning  ;  this  may  happen  in  various  ways,  owing 
to  the  manifold  uses  of  lead  compounds.  Thus  oxide  of  lead  is  used 
to  sweeten  wines,  the  soluble  salts  are  used  as  hair-dyes,  and  wafers 
are  often  coloured  with  red  lead.  Again,  in  grinding  the  carbonate, 
the  basis  of  all  paints,  the  finer  particles  are  liable  to  be  inhaled  un- 
less great  care  is  taken.  Snuff  is  sometimes  adulterated  with  lead, 
and  sufficient  may  be  thus  introduced  into  the  system  to  produce 
chronic  poisoning.  Sir  A.  Garrod  has  narrated  an  instructive  case 
of  chronic  lead-poisoning,  through  the  contamination  by  the  leaden 
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envelope  of  a  packet  of  snuff.  Painters  become  poisoned  by  eating 
their  meals  with  unwashed  hands,  and  so  introducing  lead  into  the 
system.  Drinking-water  sometimes  becomes  contaminated  with  lead 
dissolved  from  the  lining  of  tanks :  certain  conditions  of  the  water 
either  favouring  or  retarding  the  solution  of  the  lead.  Thus  waters 
containing  carbonic  acid,  carbonate  of  lime,  and  sulphate  of  lime,  or, 
in  general,  sulphates  and  carbonates,  act  but  little  on  lead ;  on  the 
other  hand,  pure  water  containing  mixch  oxygen,  also  waters  contain- 
ing organic  matters,  nitrites,  nitrates,  and  chlorides,  act  freely  on 
this  metal.  Carbonic  acid  is  very  protective  of  lead ;  it  crusts  the 
metal  with  an  insoluble  covering  of  carbonate,  and  protects  it  from 
the  further  action  of  the  water.  In  the  presence,  however,  of  much 
carbonic  acid  gas  a  small  quantity  of  lead  carbonate  does  dissolve. 
(Richter.) 

'  A  very  small  quantity  of  lead  in  water  is  adequate  in  time  to 
produce  all  or  some  of  the  symptoms  of  lead-poisoning,  even  one- 
fortieth  to  one-fiftieth  of  a  grain  per  gallon  may  suffice.  Individual 
differences  exist  in  respect  of  susceptibility  to  lead,  .some  jDersons 
becoming  sooner  affected  by  it  than  others :  differences  sometimes 
capable  of  explanation,  as  will  be  shown  shortly.  In  contrast  to  this 
we  find  that  acetate  of  lead,  in  five-grain  doses,  may  be  given  for 
weeks  or  even  months,  without  inducing  lead  poisoning  ;  this  has 
been  abundantly  proved  at  the  Brompton  Hospital,  where  the  acetate 
has  been  employed  largely  to  check  the  diarrhcea  of  consumption,  j'et 
very  rarely  causes  any  lead  symptoms,  even  after  the  medicine  has 
been  continued  for  months. 

Cosmetics  and  hair-dyes  containing  lead  may  cause  chronic  poison- 
ing. 

The  symptoms  indicative  of  chronic  lead-poisoning  are  briefly : 
constipation,  with,  it  may  be,  impaired  digestion,  accompanied  by  a 
sweetish  taste  in  the  mouth,  and  the  development  of  a  blue  line  at 
the  edges  of  the  gums.  The  last  is  produced  by  the  sulphuretted 
hydrogen  developed  from  the  tartar  of  the  teeth,  which  penetrating 
the  tissues  of  the  gums  unites  with  the  lead,  forming  a  black  sulphide ; 
the  blue  line  consequently  is  most  marked  in  persons  who  do  not  clean 
their  teeth.  It  is  seen  only  at  the  edges  of  the  gums,  where  they 
come  in  contact  with  the  teeth  ;  when  the  teeth  are  absent,  the  blue 
line  is  absent.  It  is  first  observed,  and  is  always  most  marked,  in 
the  neighbourhood  of  the  incisors.  This  blue  line  is  one  of  the  earliest 
indications  of  the  toxic  action  of  lead,  and  it  is  one  of  the  slowest  to 
disappear.  Garrod  says  this  blue  line  is  never  absent  if  there  are 
any  teeth,  and  that  it  may  affect  the  whole  length  of  the  gums; 
sometimes  it  is  observed  on  the  contiguous  parts  of  the  lips  and 
cheeks.  More  recent  observers  have  seen  cases  of  lead-poisoning 
without  a  blue  line.  Later  on  severe  colic,  with  obstinate  constipation, 
and  sometimes  with  vomiting,  may  set  in  :  colic  may  occur  without 
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any  premonitory  signs.  In  lead  colic  the  abdominal  walls  are  retracted, 
and  very  rigid ;  the  pain,  as  in  acute  lead-poisoning,  is  mostly  eased, 
though  it  is  sometimes  aggravated,  by  firm  pressure.^  The  pulse  is 
small  and  incompressible  (high  tension).  The  general  nutrition  suffers, 
the  body  wastes,  and  the  skin  becomes  very  sallow  looking. 

Frequent  and  often  severe  cramps  occur  in  the  calves  of  the  legSj 
sometimes  also  in  the  uterus,  penis,  and  scrotum.  The  intestines  also 
may  suffer,  at  times  almost  throughout  their  length,  but  generally 
to  a  limited  extent  onl3^  A  digital  examination  of  the  rectum  can 
sometimes  detect  or  elicit  contractions  of  the  bowel.  The  blood-vessels, 
like  other  parts  of  the  body,  are  said  to  be  subject  to  cramps.  Some- 
times the  patient  is  harassed  with  pains  about  the  joints,  generally  of 
the  extremities  ;  these  are  increased  by  movement  or  wet  weather,  and 
closely  simulate  rheumatic  pains. 

Sometimes  a  paralysis  takes  place,  affecting  specially  the  extensoi^s 
of  the  forearm. 

The  muscles  firsb  affected  are  those  supplied  by  the  musculo-spiral  nerve 
(posterior  interosseous)  in  the  forearm,  and  in  particular  the  extensor  com- 
mnnis  digitorum.  The  supinator  longus  escapes,  being  almost  always 
supplied  by  a  branch  from  the  musculo-spiral  nerve  before  it  divides  into 
the  posterior  interosseous  and  radial  nerves.  This  fact  often  enables  us  at 
once  to  discriminate  between  lead-ijoisoning  and  paralysis  from  disease  of 
the  musculo-spiral  nerve.  If  the  supinator  longus  is  paralyzed,  this  fact 
points  to  the  disease  of  the  musculo-sj)iral  nerve,  and  then  the  paralysis  is 
not  due  to  lead.  If  this  muscle  is  not  paralyzed,  this  fact  shows  that  the 
disease  is  limited  to  the  posterior  interosseous,  and  that  the  paralysis  is 
probably  due  to  the  action  of  lead.  The  condition  of  the  supinator  longus  is 
easily  tested  in  the  following  way : — Extend  the  paralyzed  forearm  on  the 
table,  with  the  radius  ujowards,  then  press  down  the  wrist,  and  tell  the  patient 
to  try  to  raise  it  from  the  table.  The  supinator  longus,  if  not  paralyzed, 
immediately  becomes  hard,  contracted,  and  stands  out  prominently.  (Erb.) 

The  disease  may  spread  and  the  muscles  of  the  ball  of  the  thumb 
waste  greatly ;  in  severe  cases  the  deltoid,  and  even  the  muscles  of 
the  neck  and  trunk  may  be  similarly  affected.  In  the  worst  cases, 
indeed,  a  general  paralysis  may  occur,  with  wasting  of  the  muscles  of 
the  whole  body,  the  voice  even  becoming  weak  through  muscular 
enfeeblement.  The  paralysis,  for  the  most  part,  affects  motion  only, 
but  sometimes  there  is  also  loss  of  sensation.  Great  loss  of  the  electric 
excitability  of  the  muscles  occurs  early,  sometimes  before  the  loss  of 
voluntary  power. 

The  muscles  are  wasted,  greyish-red  or  whitish  and  tough,  with  considerable 
increase  of  the  interstitial  connective  tissue.  These  changes  are  similar  to 
those  which  occur  in  injury  to  nerves,  in  progressive  muscular  atrophy,  and 
in  the  spinal  paralysis  of  children. 

How  does  lead  produce  this  paralysis  ?   On  this  jDbint  various  views  are 


'  Lead  colic  seems  to  be  dependent  upon  the  constipation  present,  for  when 
this  latter  symptom  is  I'emoved  the  colic  generally  disappeai's. 
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held  Some  maintain  that  load  affects  the  muscles  directly,  others  that  it 
arrests  nutrition  by  exciting  strong  contraction  of  the  bloodvessels  s.^ply. 
ing  those  muscles  which  are  prone  to  waste.  The  presence  of  the  "  re-action  of 
degeneration,"  as  tested  by  electricity,  shows  that  the  affection  is  seated  either 

2d  T  '''/y  'i"'^^^  ^"^"^'^^'^  P^°^^bly      the  spinal 

coid,  foi  the  re-action  of  degeneration  and  the  atrophy  pursue  exactly  the 
same  course  as  m  the  spinal  paralyses  of  children. 

In  the  nervous  system  lead  causes  hyperemia  and  proliferation  of  the 
neuroglia,  with  consequent  contraction  and  degeneration  of  the  cellular 
elements. 

Epilepsy,  delirium,  convulsions,  or  coma,  may  destroy  the  patient ; 
but  death  from  chronic  lead-poisoning  is  uncommon. 

A  condition  closely  simulating  general  paralysis  of  the  insane  is 
sometimes  caused  by  lead-poisoning. 

The  kidneys,  post  mortem,  are  often  found  to  be  cirrhotic  ;  indeed,  in 
many  fatal,  cases,  there  is  more  or  less  general  fibrosis.  The  cirrhosis 
of  the^  kidney  is  due,  it  is  said,  to  the  deposits  of  lead  carbonate  in 
Henle's  loops,  these  deposits  acting  as  irritants. 

In  large  doses  lead,'  like  the  other  heavy  metals,  may  bring  about 
inflammation  of  the  grey  matter  of  the  cord,  and  later  of  the  white 
matter,  inducing  symptoms  like  those  of  acute  general  myelitis,  with 
rapid  wasting  of  the  muscles.  Chronic  lead-poisoning  causes  chronic 
neuritis  and  myelitis :  pronounced  optic  neuritis  may  be  present. 

The  influence  of  lead  on  the  urates  in  the  blood  is  most  singular. 
Garrod,  in  his  remarkable  investigations  concerning  gout,  has 
elucidated  this  subject,  and  shown  the  intimate  connection  which 
exists  between  lead-poisoning  and  gout.  In  gout,  as  this  philosophical 
observer  has  shown,  the  urates,  besides  being  probably  increased,  are 
retained  in  the  blood.  During  the  acute  attacks,  scarcely  any  m-ic 
acid  is  to  be  found  in  the  urine,  while  an  abundant  quantity  is  detect- 
able in  the  blood.  The  urates  dissolved  in  the  blood  manifest  special 
affinity  for  structures  such  as  the  cartilages,  bursse,  and  fibrous 
tissues,  particularly  of  certain  parts,  and  during  the  deposition  of  the 
urates  in  these  structures,  acute  iuflammation  is  excited,  and  this 
constitutes  gout.    {See  Colchicum.) 

Now,  lead  checks  the  separation  of  urates  from  the  blood  by  the 
kidneys,  and  so  diminishes  the  uric  acid  of  the  urine,  whilst  augment- 
ing that  of  the  blood,  and  thus  we  have  the  pathological  conditions 
which  favour  the  development  of  gouty  inflammation.  Garrod  has 
further  shown — and  his  experience  is  corroborated  by  all  who  have 
investigated  this  subject — that  gout  occurs  very  frequently  among 
lead-workers,  and  that  gouty  patients  often  exhibit  the  characteristic 
lead  line  on  their  gums. 

There  is  also  the  fact,  in  further  confirmation  of  Garrod's  dis- 
coveries, that  if  to  a  gouty  person,  free  at  the  time  from  an  acute 
attack,  a  salt  of  lead  is  administered,  it  will  develop  acute  gout,  with 
its_^accompanying  symptoms  of  severe  pain  and  high  fever.   The  author 
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has  repeatedly  verified  this  fact,  first  pointed  out  by  Garrod,  which 
fact  affords  an  explanation  of  the  good  effects  of  iodide  of  potassium  in 
those  cases  of  gout  in  which  lead-poisoning  is  a  factor,  since,  as  we 
have  shown,  this  salt  promotes  the  excretion  of  lead;  it,  of  course, 
does  not  explain  the  use  of  iodide  of  potash  in  other  cases  of  gout. 

Lead  is  nsed  for  a  variety  of  purposes,  but  chiefly  for  its  astringent 
action.  This  action  is  held  to  obtain  not  alone  for  direct  topical 
application,  but  also  for  parts  at  a  distance  from  the  site  of  application, 
in  which  case  the  drug  must  act  either  by  absorption  into  the  blood, 
or  by  reflex  action.  On  such  grounds  we  explain  its  use  in  profuse 
discharges  from  the  mucous  membrane,  of  the  lungs  in  bronchitis,  and 
in  cases  of  bleeding  from  the  nose,  lungs,  kidneys,  and  uterus. 

It  has  been  conjectured  that,  in  Bright's  disease,  lead  might  check 
the  escape  of  albumen  from  the  blood,  and  therefore  lessen  the  amount 
of  it  in  the  urine,  and  George  Lewald  has  published  some  experiments 
instituted  with  a  view  to  test  this  point.  He  does  not  mention  the 
form  of  kidney  disease  his  patients  suffered  from,  but  it  was  probably 
of  the  pale,  flabby,  fatty  type.  He  noted  at  the  same  time  the 
influence  of  the  lead  on  the  amount  of  urine  voided.  These  experi- 
ments, too  few,  perhaps,  to  decide  the  question,  showed  that  lead 
diminished  constantly  the  albumen  of  the  urine,  though  only  to  a  very 
small  extent,  namely,  by  about  nine  or  ten  grains  in  the  twenty-four 
hours.  The  diminution  in  the  albumen  appeared  to  hold  no  relation 
to  the  quantity  of  lead  administered.  The  quantity  of  water  was 
simultaneously  increased  on  an  average  by  200  c.c.  in  the  twenty- 
four  hours  ;  here,  again,  the  increase  held  no  proportion  to  the  quantity 
of  lead  employed. 

M.  Paul,  who  has  investigated  the  influence  of  lead-poisoning  on  the 
f(Btus,  says  that  women  working  in  lead  factories  frequently  abort, 
and  that  the  father  may  cause  abortion,  oven  when  the  mother  is  not 
a  lead-worker.  Of  123  pregnancies,  seventy-three  children  were  born 
dead,  and  of  these,  sixty-four  were  abortions,  four  premature  births, 
and  five  still  births  at  full  time.  Of  the  fifty  born  alive,  twenty  died 
in  the  first  year,  eight  in  the  second,  seven  in  the  third,  one  later,  and 
only  fourteen  reached  the  age  of  ten. 

We  know  but  little  concerning  the  elimination  of  lead.  Only  a 
small  quantity  passes  off  in  the  ui'ine :  iodide  of  potassium  increases 
its  elimination. 
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NITRATE  OF  SILVER,  OXIDE  OF  SILVER 

A  SOLUTION  Of  nitrate  of  silver,  when  painted  on  the  skin,  colours  it 
first  an  opaque  white,  which  colour  changes  gradually  to  brown  and 
black  The  application  of  a  strong  solution  will  produce  vesication. 
Nitrate  of  silver  is  sometimes  applied  as  a  destructive  caustic  to  warts 
and  other  excrescences,  but  its  action  being  very  superficial,  it  is  com- 
paratively useless  for  this  purpose. 

Applied  to  the  abraded  skin,  or  to  sores,  the  soluble  silver  salts 
form  an  albuminate  which  coats  the  surface  with  a  thin  layer  and 
protects  the  tissues  beneath  from  the  irritation  of  the  air.  The  nitrate 
of  silver  acts  as  a  powerful  excitant  of  the  denuded  tissues  and 
destroys  them,  but  again  only  very  superficially.  It  is  frequently 
applied  to  induce  healthier  growth  in  unhealthy  and  unclean  ulcers  ; 
its  action  is  accompanied  by  much  smarting  pain,  which,  however' 
soon  passes  away.  ' 

Like  most  other  soluble  metallic  preparations,  the  nitrate  causes 
condensation  of  the  tissues  as  well  as  contraction  of  the  blood-vessels 
on  which  account  it  is  used  to  stay  hfemorrhage.  Being  liable,  how- 
ever, to  excite  much  inflammation  and  pain,  other  blander  astringents 
should  first  be  tried.  Sometimes  it  is  used  to  check  the  bleeding 
from  leech-bites,  touching  these  with  the  solid  stick.  It  would 
appear  that  silver  nitrate  is  the  most  powerful  among  astrin- 
gents in  its  influence  over  the  vessels,  the  contraction  produced 
in  these  being  very  persistent.  In  respect  of  this  it  contrasts  with 
the  other  well-known  astringents,  viz.,  tannic  acid,  alum,  salts  of  lead, 
zinc,  iron,  copper,  and  mercury ;  these  produce  a  constringing  effect 
only  when  the  solutions  are  of  medium  strength,;  and  this  contraction 
is  followed  by  dilatation  if  the  strength  of  the  solution  is  too 
great.    (Heinz,  sec  Wood's  Therapeutics.) 

Nitrate  of  silver  will  prevent  the  pitting  of  small-pox,  if  each 
vesicle  is  opened  as  soon  as  formed,  and  the  raw  surface  beneath 
touched  with  a  solution  of  the  salt.    Dr.  F.  Bowen  has  recorded  an 
instructive  case  showing  the  efficacy  of  this  treatment.    He  treated 
the  vesicles  on  one  side  of  the  face  and  neck  in  the  way  described, 
leaving  untouched  the  vesicles  on  the  ojDposite  side,  with  the  result 
that  on  recovery  the  untreated  side  was  deeply  joitted,  while  the 
opjDosite  side  remained  smooth  and  scarless.     Dr.  Bowen,  avIio  has 
devoted  much  attention  to  this  subject,  states  that  a  nurse  can  easily 
carry  out  the  process.    At  an  early  stage  of  the  eruption— at  the  latest 
on  the  fourth  or  fifth  day— he  punctures  the  vesicles  with  a  fine  needle 
dipped  in  a  solution  containing  twenty  grains  of  nitrate  of  silver  to  the 
ounce  of  water.    Mr.  Higginbottom  finds  it  unnecessary  to  puncture 
the  vesicles,  and  says  it  is  enough  to  paint  the  skin  in  the  manner 
recommended  by  him  in  erysipelas  in  order  to  subdue  the  inflammation 
and  prevent  suppuration. 
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That  species  of  boil  which,  beginning  first  as  a  papule,  maturates 
into  a  pustule,  and  further  progresses  till  a  large  dead  core  is  produced, 
may,  it  is  said,  be  arrested  by  painting  it  over  at  its  very  commence- 
ment with  a  strong  solution  of  nitrate  of  silver.  I  have  had  no 
experience  of  this  method,  but  of  the  beneficial  influence  of  the  collodion 
treatment  on  similar  boils,  to  be  mentioned  in  another  place,  I  can 
speak  with  great  confidence. 

Bed-sores  are  best  prevented  by  painting  the  threatened,  but 
unbroken,  skin,  as  soon  as  it  becomes  red,  with  a  solution  of  nitrate  of 
silver  (20  grains  to  the  ounce).  This  has  the  effect  of  dispersing  the 
redness,  hardening  the  skin,  and  preventing  the  bed-sore,  unless  there 
is  a  great  proneness  to  this  lesion,  as,  for  instance,  in  cases  of  parar 
lysis. 

Nitrate  of  silver  will  arrest  herpes  labialis  and  the  vesication  oi 
shingles,  if  the  warning  patch  of  erythema  is  painted  over  before,  or  as 
soon  as,  the  vesicles  have  begun  to  form. 

Sometimes  we  meet  a  patient  with  a  patch  of  lichen,  about  the  size 
of  the  palm  of  the  hand,  situated  indifFerently  upon  almost  any  part 
of  the  body,  the  irritation  of  which  patch  may  be  sometimes  so 
excessive  as  to  break  the  sleep  and  so  injure  the  health.  The 
painting  of  the  patch  with  a  nitrous  ether  .solution  of  silver,  every 
day,  or  every  second  day,  as  the  itching  may  require,  will  generally 
cure  this  affection. 

Limited  patches  of  eczema  are  sometimes  benefited  in  the  same 
way.  Nitrate  of  silver  j)roves  most  serviceable  after  the  weeping 
stage  has  passed. 

The  occasional  application  of  nitrate  of  silver  or  of  sulphate  of 
copper  is  serviceable  in  psoriasis  of  the  tongue  and  of  the  mucous  mem- 
brane of  the  mouth,  but  if  the  affection  depends  on  syphilis  mercurial 
applications  are  better.  A  weak  solution  of  nitrate  of  silver,  gradually 
strengthened,  is  stated  to  be  useful  in  the  superficial  kinds  of  lupus. 

Higginbottom  recommends  very  strongly  the  local  application  of 
nitrate  of  silver  in  erysipelas.  No  agent,  says  he,  is  so  safe  or  so 
efficacious  in  subduing  external  inflanlmations ;  but,  he  insists, 
the  success  of  the  treatment  depends  entirely  on  the  manner  of  con- 
ducting it.  He  directs  the  skin  to  be  well  washed  with  soap  and 
water,  then  with  simple  water,  and  then  to  be  wiped  quite  dry  ; 
next  that  a  solution  of  four  scruples  of  the  stick  nitrate  of  silver  in 
four  drachms  of  water  be  applied  two  or  three  times  to  the  inflamed 
surface,  and  for  two  or  three  inches  outside  it. 

The  nitrate,  in  solutions  of  various  strengths,  is  used  as  an  injection 
in  gonorrhoea.  Some  advocate  a  very  strong  solution  (twenty  grains 
to  the  ounce),  averriug  that  in  many  instances  the  disease  may  at  once 
be  cut  short  by  it ;  others  prefer  a  mucli  weaker  solution,  one  or  two 
grains  to  the  ounce  of  water,  the  injection  to  be  repeated  several 
times  a  day. 
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Nitrate  of  silver  often  cures  the  intolerable  itching  o£  prnritiis 

C„  t  ,^^S'''=--:"'''-''^"-''"*.-t"-todiaa.,„lutLeont™i„g 
.om  two  to  Ave  grains  to  the  ounce,  shouM  be  painted  three  or  fou? 

thZ?   TIT  ^'^""''i  ^'  ">e  same  time  be 

Will  not  answer  so  well. 

A  weak  solution  of  nitrate  of  silver  often  relieves  pruritus  ani. 

I'runtus  of  tlie  meatus  auditorius,  occurring  without  any  eruption 
should  be  reated  by  the  application  of  a  strong  solution  of  nitrate  o^ 
silver,  with  careful  avoidance  of  the  membrana  tympani.    If  the 
Itching  arise  from  undue  dryness  of  the  ear,  the  result  of  deficient 
secretion  ol  wax,  almond  oil  or  glycerine  should  be  tried  first 

When  used  as  an  outward  application,  nitrous  ether  is  by  far  the 
best  solvent  of  nitrate  of  silver,  for,  by  dissolving  the  fatty  matters  of 
tne  slcm,  this  ethereal  solution  forms  a  uniform  layer  over  the  surface 
m  contrast  with  a  watery  solution,  which,  running  into  drops,  leaves 
the  intermediate  skin  dry.  This  solution,  however,  is  not  available  in 
erysipelas,  since  nitrous  ether  will  not  dissolve  the  quantity  of  silver 
required.  It  is  important  to  bear  in  mind  that  a  nitrous  ether  solu- 
tion acts  much  more  strongly  than  an  aqueous  solution  of  correspond- 
ing strength.  The  ether  solution  must,  therefore,  as  a  rule,  be  made 
weaker,  and  a  strength  of  five  to  ten  grains  to  the  ounce  will  generally 
prove  sufficient.  Five  grains  to  the  ounce  is  strong  enough  for  threat- 
ened bed-sore ;  a  stronger  solution,  indeed,  will  often  blister,  particu- 
larly after  the  application  of  several  coats. 

Solutions  of  nitrate  of  silver  are  used  to  blacken  the  hair  of  the 
head.  To  effect  this  the  hair  is  first  washed  with  the  solution  of 
nitrate  of  silver,  and  then  a  comb,  which  has  been  dipped  into  a  solu- 
tion of  sulphide  of  potassium,  is  passed  through  it;  this  process 
results  in  the  production  of  a  dull,  lustreless,  ghastly,  bluish-black 
colour.  I 

^  By  the  ophthalmic  surgeon,  the  solid  nitrate  of  silver  stick  is  some- 
times passed  over  the  edges  of  the  eyelids  in  obstinate  tinea  tarsi ;  the 
eyelashes  and  scabs  should  first  have  been  removed. 

Again,  in  conjunctivitis,  the  introduction,  several  times  a  day,  of  a 
few  drops  of  a  solution  of  nitrate  of  silver,  of  varying  strength, 
into  the  eye,  will  often  excite  in  the  membrane  a  healthier  inflam- 
mation, which  thereupon,  itself,  soon  subsides.  The  solutions  may 
vary  from  one-half  up  to  five,  ten,  or  in  very  severe  cases,  twenty 
grains  of  the  nitrate  to  the  ounce  of  water.  The  stronger  solutions 
may  need  only  one  or  two  applications  in  all ;  they  should,  of  course, 
be  employed  very  circumspectly. 

In  the  mouth  the  soluble  salts  of  silver  have  an  astringent  metallic 
taste. 

The  nitrate  may  be  applied  to  ulcers  of  the  mouth.  When  it  is 
desired  to  employ  the  solid  form,  and  a  milder  application  than  the 
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ordinary  caustic  is  required,  it  is  convenient  to  use  sticks  composed 
of  equal  parts  of  nitrate  of  silver  and  nitrate  of  potash.  These  are 
known  as  mitigated  caustic,  and  are  also  much  used  by  eye  surgeons.  ; 

In  the  early  stages  of  inflammation  of  the  throat,  when  the  inflam- 
mation is  superficial,  and  there  is  but  little  swelling,  the  application 
of  a  strong  solution,  or  of  the  solid  stick  of  nitrate  of  silver,  will 
often  subdue  and  sometimes  even  extinguish  the  inflammation. 

In  chronic  sore-throat,  when  the  tissues  are  relaxed  and  covered 
with  pus,  solutions  of  the  nitrate  are  serviceable,  but  I  do  not  think 
they  are  in  any  way  preferable  to  strong  astringent  and  less  irritating 
applications.  Even  ulcers  are  often  best  treated  by  the  application  of, 
say,  the  glycerine  of  tannin ;  but  if  they  are  in  a  sloughing  and 
unhealthy  condition,  then  the  more  irritant  nitrate  must  be  preferred. 
The  nitrate  of  silver  is  applied  with  doubtful  benefit  in  diphtheria, 
most  authorities  being  agreed  that,  if  used,  the  application  should  be 
limited  to  the  inflamed  patches,  for  if  it  extend  beyond  their  area,  it 
may  cause  an  extension  of  the  inflammation,  on  which  the  false  mem- 
brane will  readily  implant  itself. 

Nitrate  of  silver,  in  powder  or  solution,  is  sometimes  applied  by 
means  of  a  probang,  brush,  or  sponge,  to  the  chronically  inflamed 
larynx  of  phthisis  ;  or  solutions  of  nitrate  of  silver,  in  the  proportion  of 
^  to  5  gr.  to  the  ounce  of  water,  may  be  brought  to  bear  on  the 
pharynx  and  larynx  by  the  spray-producer. 

Dr.  Horace  Green  injects  a  solution  of  nitrate  of  silver  into  the 
trachea  in  asthma,  bronchitis,  and  phthisis,  after  deadening  the  sensi- 
bility of  the  glottis,  by  applying  to  it  for  one  or  two  weeks  a  solution 
of  nitrate  of  silver.  He  passes  a  No.  10  or  12  catheter,  which  pro- 
duces only  a  sensation  of  warmth,  through  the  rima  glottidis,  down 
even  to  the  bifurcation  of  the  trachea,  and  then  injects  the  solution. 
The  late  Dr.  Hughes  Bennett,  who  endorsed  this  treatment,  injected 
either  two  drachms  of  a  solution  containing  half  a  drachm  of  nitrate 
of  silver  to  an  ounce  of  water,  or  even  half  an  ounce  of  solution  con- 
sisting of  forty  grains  of  nitrate  of  silver  to  an  ounce  of  water. 
While  introducing  the  catheter,  the  head  is  to  be  thrown  back,  and 
the  tongue  drawn  forward ;  the  instrument  is  then  made  to  glide  over 
the  laryngeal  surface  of  the  epiglottis,  which  is  nearly  insensible,  and 
then  through  the  rima  glottidis. 

Sponging  out  the  throat  with  a  solution  of  nitrate  of  silver  greatly 
diminishes  the  violence  and  frequence  of  the  paroxysms  of  whooping^ 
cough,  rendering  the  fits  of  coughing  but  half  as  frequent,  and  much 
less  severe,  and  enabling  the  child,  exhausted  by  broken  sleep,  to  ob- 
tain a  good  night's  rest.  But  there  is  a  formidable  drawback  to  this 
treatment,  for  the  application  generally  produces,  especially  in  very 
young  children,  so  violent  an  attack  of  coughing  as  to  excite  fears 
lest  suffocation  should  ensue.  Instead  of  sponging  the  throat,  the 
nitrate  of  silver  may  be  applied  in  the  form  of  spray  by  the  atomizer. 
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Very  young  children,  however,  cannot  be  induced  to  open  their  mouths 
so  as  to  permit  of  the  inhalation  of  the  spray,  hence  its  use  is  restricted 
to  children  more  than  two  or  three  years  old.  These  applications, 
being  apt  to  excite  retching,  should  be  employed  when  the  stomach 
IS  empty. 

Any  part  of  the  salt  which  has  escaped  conversion  in  the  mouth  is 
changed  into  an  albuminate  when  it  enters  the  stomach,  and  if  suffi- 
cient albumen  is  not  present  to  effect  this  completely,  the  salt  will 
then  attack  the  mucous  membrane,  and  excite  in  it  active  inflamma- 
tion. The  best  antidote  for  a  poisonous  dose  of  silver  nitrate  is  common 
salt :  a  fact  useful  to  bear  in  mind,  if,  as  sometimes  happens,  the 
solid  stick  of  nitrate  breaks  off  and  is  swallowed.  Chlorides  are  so 
abundant  in  the  tissues  and  the  fluids  of  the  body  that  it  is  probable 
that  much  of  the  silver,  taken  in  the  ordinary  way,  suffers  conversion 
into  chloride. 

Nitrate  of  silver  acts  as  an  irritant  to  the  stomach,  and  may  be 
used  in  precisely  the  same  class  of  cases  in  which  arsenic  is  applic- 
able. It  often  checks  the  pain  and  vomiting  of  chronic  inflammation, 
of  chronic  ulcer,  and  even  of  cancer  of  this  organ.  It  should  be 
given  not  in  the  form  of  pill,  but  in  solution. 

The  nitrate  acts  as  an  astringent  to  the  intestines,  and,  in  common 
with  several  other  metallic  preparations,  may  be  used  in  diarrhoea, 
both  of  the  acute  and  chronic  kind. 

Nitrate  of  silver  is  sometimes  very  useful  as  an  injection  in  acute 
and  chronic  dysentery  (oj.  to  three  pints  of  injection). 

Peptones  dissolve  the  nitrate  readily,  and  this  solution  does  not 
coagulate  albumen.  Silver  enters  the  blood  probably  in  this  form  and 
collects  in  the  red  corpuscles,  as  other  metals  tend  to  do,  if  not  speedily 
deposited  in  the  organs  or  separated  by  the  secretions.  The  red 
corpuscles  are  said  to  become  paler,  and  the  hssmoglobin  to  be  con- 
verted into  hajmatin,  and  it  has  been  conjectured  that  this  change 
explains  the  slight  fall  in  temperature  noted  after  large  doses  of  silver 
salts.  These  salts,  being  absorbed,  are  supposed  to  be  astringent  to  the 
tissues  to  which  they  are  conveyed  ;  but  this  is  a  doubtful  supposition, 
and  they  are  never  used  to  check  either  the  bleeding  or  excessive 
secretion  of  distant  organs  of  the  body. 

In  poisonous  doses  nitrate  of  silver  excites,  in  animals,  convulsions 
and  paralysis,  probably  central  in  origin  ;  the  convulsions  are  very 
similar  to  those  produced  by  strychnine,  and  are  excited  by  the  least 
peripheral  irritation.  Death  is  said  to  be  due  to  asphyxia,  and  after 
death  the  lungs  are  found  congested  and  (Edematous  and  the  bronchial 
tubes  choked  with  mucus.  Injected  into  a  vein,  nitrate  of  silver 
destroys  contractility  of  the  cardiac  muscle. 

Chronic  poisoning  by  nitrate  of  silver  produces  loss  of  appetite, 
impaired  nutrition,  albumen  in  the  urine,  rapid  and  irregular  action 
of  the  heart,  and  after  death  there  is  found  general  fatty  degeneration, 
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especially  of  the  kidneys,  liver,  and  heart.  The  silver,  in  some  form, 
probably  as  the  reduced  metal,  is  deposited  in  all  the  tissues  of  the 
skin,  except  the  rete  Malpighi ;  it  is  found  most  abundantly  where  the 
skin  is  finest  and  most  vascular.  Once  deposited,  the  metal  remains  as 
a  permanent  discoloration,  of  a  deep  leaden  hue,  irremovable  either  by 
time  or  treatment,  unless  it  should  prove  true  that  large  doses  of 
iodide  of  potassium,  as  has  been  lately  stated,  will  wash  out  the  stain. 
Dr.  W.  Pepper  finds  that  the  staining  of  the  skin  is  always  preceded 
by  a  dark  line  upon  the  gums.  Silver  appears  to  be  eliminated  chiefly 
by  the  intestines  and  bile,  very  little  escaping  in  the  u.rine. 

Both  the  oxide  and  the  nitrate  are  employed  in  chorea  and  epilepsy, 
apparently  with  occasional  benefit.  The  oxide  has  been  given  to  check 
profuse  sweating. 

The  symptoms  and  morbid  anatomy  of  chronic  poisoning  by  silver 
salts  indicate  with  conclusiveness  that  the  salts  are  absorbed  and  cir- 
culate, and,  though  it  is  not  conceivable  that  they  should,  whilst  circu- 
lating, exert  any  astringent  action  upon  the  tissues,  inasmuch  as,  by 
the  time  they  have  entered  the  blood,  they  must  have  fully  saturated 
their  aflfinity  for  albumen,  yet  that  they  are  capable  of  exerting  other 
influences  is  proved  both  by  the  symptoms  and  the  post-mortem  changes 
recorded.     The  name  alterative  is  generally  applied  to  the  kind  of 
systemic  action  here  witnessed.    However  named,  we  use  the  silver 
salts  therapeutically,  for  the  effects  they  are  able  to  produce  after 
absorption,  in  the  following  conditions  :  the  profuse  sweating  of  atonic 
states,  for  this  the  oxide  is  generally  administered  in  the  form  of  pill ; 
certain  nervous  affections,  e.g.  chorea  and  epilepsy,  notably  the  latter. 
Dr.  W.  Murray,  of  Newcastle,  has  recently  drawn  attention,  again,  to 
the  value  of  salts  of  silver  in  cases  of  epilepsy  rebellious  to  the 
bromides,  or  in  which  the  bromides,  though  efficient  in  suppressing  the 
attacks,  do  so  at  the  expense  of  the  mental  faculties,  and,  indeed,  to 
an  incapacitating  extent.    He  says  rightly  that  the  danger  of  the 
staining  of  the  skin  which  a  course  of  silver  involves  is  a  compara- 
tively small  price  to  pay  for  the  benefits  which  such  a  course  may 
bring.    Where  silver  succeeds,  he  thinks  that  besides  the  suppression 
or  control  of  the  fits,  the  patient  retains  his  normal  alertness  of  mind 
imperilled  by  the  bromides,  and  also  escapes  minor  ailments,  such 
as  the  neuralgias.    Dr.  Murray  instances  two  such  cases  of  prolonged 
silver  treatment  with  most  excellent  results ;  in  one  case  the  course 
lasted  nine  months.    The  risk  of  argyria  should  of  course  be  put  before 
the  patient  [Rough  notes  on  Remedies]. 
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MERCURY  AND  ITS  PREPARATIONS 
The  Scalts  of  mercury  possess  very  various  physical  as  well  as  chemi- 
cal properties,  but  as  in  every  instance  their  effect  on  the  sijstem 
is  well-nigh  the  same,  it  is  probable  that  all  mercury  compounds 
ultimately  assume  the  same  form  in  the  blood.  On  the  other  hand, 
the  direct  topical  action  of  mercurial  preparations  depends  very 
greatly  upon  the  nature  of  the  salt. 

The  nitrates  of  the  oxide  and  suboxide  are  escharotic,  but  much  of 
this  action  is  due  to  the  free  nitric  acid  of  these  salts.  In  general  the 
mercuric  salts  are  more  active,  locally,  than  the  mercurous  salts,  but 
degree  of  solubility  affects  much  this  question  of  activity.  The  nitrates, 
as  amongst  the  most  active  salts,  are  used  to  remove  warts,  condy- 
lomata, and  other  slight  excrescences. 

Mercurial  applications  will  completely  allay  the  annoying  itching 
of  certain  skin  affections.  For  this  purpose  the  solution  of  the  bichlo- 
ride, the  black-Avash,  and  yellow- wash,  and  the  mercurial  ointment,  may 
each  prove  useful,  but  the  application  should  be  a  strong  one.  Trous- 
seau recommends  highly  the  bathing  of  the  part  with  a  solution  of 
about  twelve  grains  of  bichloride  to  the  pint  of  very  warm  water.  After 
miich  experience  of  these  applications,  I  believe  that  by  far  the  best 
application  is  an  ointment  composed  of  a  drachm  of  calomel  to  an  ounce 
of  lard  ;  but  this  ointment,  in  common  with  other  mercurial  applica- 
tions, is  not  useful  in  all  kinds  of  itching  ;  for  instance,  it  is  unavail- 
ing in  the  irritation  of  iirticaria. 

Calomel  ointment  often  removes  immediately  pruritus  ani  and  the 
itching  of  neighbouring  parts.  This  irritation  may  be  due  to  the 
presence  of  rashes  such  as  psoriasis,  lichen  or  eczema,  or  there  may  be 
no  eruption  visible.  In  each  case  the  ointment  may  prove  equally 
efficacious.  This  apiolication  is  less  frequently  useful  in  pruritus 
pudendi.  In  obstinate  cases  of  pruritus  ani  and  pruritus  pudendi, 
blisters  to  the  thighs,  or  the  application  of  a  few  leeches,  "svill  some^ 
times  afford  relief. 

In  many  instances  the  ointment  improves  the  condition  of  the  rashes 
themselves,  but  this  is  in  some  measure  due  to  the  cessation  of  the 
scratching,  upon  the  disappearance  of  the  itching. 

Sometimes  there  occurs,  in  children,  a  little  scabbiness  of  the  head, 
looking  like  a  mild  eczema,  but  accompanied  by  a  degree  of  itching 
sufficient  to  prevent  sleep  and  to  cause  constant  restlessness.  The 
calomel  ointment  speedily  relieves  this  irritation. 

The  inunction  with  calomel  ointment  allays  the  distressing  itching 
of  the  scalp  which  sometimes  accompanies  pityriasis,  and  calomel  may 
be  profitably  added  to  other  ointments  used  for  the  removal  of  pity- 
riasis, such  as  the  ointments  of  the  oxide  of  mercury  and  of  tar. 

It  may  be  objected  that  so  concentrated  an  ai^plication  of  mez'cur}', 
especially  when  applied  to  soft  and  absorbing  parts,  such  as  the  inner 
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surface  of  the  vulva,  and  the  skin  around  the  anus,  must  surely  pro- 
duce salivation.  No  doubt  care  should  be  exercised,  and  no  more 
ointment  used  than  is  needed,  yet  the  risk  of  salivation  seems  to  be 
extremely  slight,  for,  with  a  very  large  experience  of  the  use  of  this 
ointment,  I  have  never  seen  salivation  produced  by  it.  Properly 
applied,  a  very  small  piece  of  ointment  is  generally  sufficient  to  allay 
the  irritation  at  once,  and  even  to  remove  it  altogether  within  a  few 
days ;  it  is,  however,  very  apt,  after  a  variable  time,  to  return,  but  it 
will  again  yield  to  a  renewed  employment  of  the  unguent.  Its  bene- 
ficial effects  are  often  almost  instantaneous,  though  sometimes  it  takes 
a  few  days  to  give  ease.  Having  many  times  seen  it  succeed  when 
other  remedies  have  failed  entirely,  I  am  convinced  of  the  value  of  this 
application  in  these  harassing  and  perverse  diseases.  An  ointment 
composed  of  five  to  fifteen  grains  of  menthol  to  an  ounce  of  spermaceti 
ointment  is  also  very  useful.  The  smaller  quantities  shoiild  be  tried 
first,  as  the  larger  may  prove  too  irritating. 

Next  the  irritant  ointments  of  mercury  are  useful  in  that  obstinate 
and  disfiguring  affection,  tinea  ciliaris.  The  eyelashes  having  been  cut 
short,  the  ointment,  either  of  the  nitrate  or  of  the  oxide  of  mercury, 
should  be  applied  night  and  morning,  the  scabs  being  picked  off  before 
each  dressing.  It  is  a  common  practice  to  dilute  the  unguentum 
hydrargyri  nitratis  with  from  four  to  six  parts  of  simple  ointment, 
whether  it  be  used  for  rashes  generally  or  for  tinea  ciliaris ;  but  in 
many  instances  the  undiluted  ointment  is  best,  and  it  seldom  requires 
to  be  reduced  by  more  than  half  the  official  strength,  for,  indeed,  the 
failui-e  of  the  ointment  in  eczema,  psoriasis,  lichen,  and  tinea  ciliaris, 
is  often  due  to  its  employment  in  too  weak  a  form.  Mr.  Hiitchinson 
and  others  assert  that  epilation  ensures  the  speediest  cure.  Should 
these  stimulating  applications  fail,  others  more  powerful  should  be 
tried,  such  as  the  nitrate  of  silver,  or  sulphate  of  copper,  the  last- 
named  salt  being  preferable,  because  it  gives  less  pain. 

Patches  of  obstinate  lichen  and  psoriasis,  especially  of  the  hands, 
even  when  not  syphilitic,  will  sometimes  yield  to  mercurial  ointments 
when  milder  treatment  fails.  The  calomel  and  nitrate  of  mercury 
ointments  maybe  mixed;  the  addition  of  tar  ointment  will,  sometimes, 
increase  still  further  the  efficacy  of  this  combination. 

Citrine  ointment,  i.e.  the  unguentum  hydrargyri  nitratis,  is  also  very 
useful  in  some  cases  of  eczema,  even  in  the  weeping  stage,  if  there  is 
but  little  accompanying  inflammation,  but  it  is  more  markedly  useful 
in  the  stage  of  desquamation  when  the  oozing  has  ceased.  It  is 
very  serviceable  when  eczema  affects  the  hairy  parts  of  the  face,  and 
often  cures  this  obstinate  affection  when  other  remedies  have  been 
tried  in  vain ;  even  when  it  fails  to  cure,  it  generally  subdues  the 
disease  in  great  part.  The  same  ointment  is  very  beneficial,  likewise, 
in  pityriasis  of  the  hairy  parts  of  the  face.  In  both  eczema  and 
pityriasis  it  is  better  to  mix  the  citrine  ointment  with  tar  ointment, 
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though  this  combination  is  sometimes  more  irritating  than  the  simple 
citrine  ointment,  and  cannot  be  b6rne,  whereas  the  citrine  ointment, 
pure  or  diluted,  proves  very  useful.  In  general  eczema  Nayler  has 
used  the  mercurial  vapour  bath. 

In  the  early  stages  of  acne,  a  lotion  composed  of :  corrosive  subli- 
mate,  one  part,  alcohol,  enough  to  dissolve  the  sublimate,  water,  100 
parts,  is  said  to  be  of  use.  A  teaspoonful  of  this  solution  is  to  be 
added  to  a  quarter  of  a  pint  of  water  {i.e.  1  in  4,000),  and  the  face 
sponged  with  the  lotion  night  and  morning.  The  bichloride  lotion 
after  a  time  produces  a  "scaliness  and  hardness  of  the  cuticle." 

Mercurial  preparations  exert  a  powerful  destructive  action  upon  the 
lower  forms  of  animal  and  vegetable  life.  Bichloride  of  mercury,  one  of 
the  best  of  parasiticides,  is  useful  in  favus,  tinea  sycosis,  tinea  tonsur- 
ans, eczema  marginatum,  and  tinea  versicolor  (chloasma).  A  lotion 
containing  two  grains  of  bichloride  to  an  ounce  of  water  is  generally 
sufiaciently  strong.  In  favus,  and  tinea  sycosis,  and  tinea  tonsurans, 
the  lotion  should  be  applied  after  each  epilation,  and  should  be  con- 
tinued for  some  time  after  epilation  has  been  stopped.  This  treat- 
ment is  highly  spoken  of  by  McCall  Anderson. 

The  ointment  of  the  white  precipitate,  or  of  the  nitrate  of  mercury, 
or  corrosive-sublimate  wash,  will  destroy  the  various  kinds  of  lice 
and  their  nits,  which  infest  the  different  parts  of  the  body.  Por  lice 
on  the  pubes  it  is  necessary  to  apply  the  ointment  or  lotion  to  the 
scrotum,  and  to  the  hair  of  the  perinseum,  and  around  the  anus.  The 
nits  can  be  dislodged  by  washing  the  hairs  with  spirits  of  wine, 
which  dissolves  the  gluey  matter  attaching  the  nit  to  the  hair.  The 
body-louse  may  be  killed  by  the  essential  oils,  such  as  the  oil  of 
rosemary,  or  by  powdered  pyrethrum,  or  by  an  ointment  of  sta-^^esacre. 
Through  the  groundless  fear  of  inducing  salivation  some  prefer  these 
latter  to  mercurial  applications.  In  each  case  the  under  linen  should 
be  boiled  to  destroy  any  hidden  lice. 

It  is  taught,  on  high  authority,  that  the  use  of  mercury  ointment 
in  onychia  and  paronychia  is  very  useful ;  the  application  should  be 
repeated  for  ten  minutes  every  hour,  poultices  being  applied  between 
times.  It  may  be  mentioned  here  that  Dr.  Scott  reports  several 
striking  cases  of  cures  by  dusting  the  nitrate  of  lead  on  the  diseased 
tissues  night  and  morning. 

Mercurial  ointments  are  useful  in  erythematous  lupus.  I  have  seen 
great  advantage  result  from  the  use  of  calomel  ointment  or  black- wash 
in  the  scrofulous  lupus  of  children,  and  in  open  scrofulous  sores.  Scro- 
fulous sores  that  had  resisted  other  treatment  I  have  often  seen  yield 
speedily  to  the  application  of  calomel  ointment. 

In  lupus,  Nayler  has  advised  the  touching  of  the  summit  of  the 
tubercles  with  the  solution  of  the  acid  nitrate  of  mercury,  the  applica- 
tion to  be  repeated  till  the  tubercles  have  been  reduced  to  the  level 
of  the  skin,  but  not  deeper,  or  a  scar  will  result.    Each  application 
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excites  a  good  deal  of  inflammation  and  pain,  but  the  pain  may  be 
allayed  by  covering  the  spot  with  collodion. 

Mercurial  preparations  are  used  as  local  applications  in  chronic  in- 
flammations of  the  deeper  parts  ;  for  instance,  Scott's  ointment  is  often 
employed  in  chronic  inflammation  of  the  knee-joint.  For  such  and  other 
inflammatory  affections,  the  late  Mr.  John  Marshall  introduced  a  mer- 
curial preparation,  the  oleate  of  mercury,  which,  varying  in  strength 
according  to  the  needs  of  the  case,  might  be  employed  separately  or 
combined  with  other  remedies.  Mr.  Marshall's  paper  is  so  practical 
and  valuable,  and  so  insusceptible  of  condensation  or  abridgment,  that 
we  have  deemed  it  best  to  reproduce  the  larger  portion  of  it,  "  These 
preparations,"  he  says,  "are  cleanly  and  economical,  and  have  a  much 
greater  diffusibility  or  penetrating  power  than  the  old  mercurial  oint- 
ments, for  they  are  absorbed  by  the  skin  with  remarkable  facility,  and 
manifest  the  remedial  effects  with  great  promptitude." 

"  They  should  not  be  rubbed  in  like  ordinary  liniments  or  embrocations,  but 
should  be  merely  applied  with,  a  brush,  or  be  spread  liglitly  over  the  part  with  one 
finger ;  otherwise  they  may  cause  cutaneous  irritation,  or  even  produce  a  few- 
pustules  on  the  skin,  especially  in  certain  persons.  This  result  may,  however, 
be  obviated  by  the  addition  of  a  small  quantity  of  olive  oil,  or  purified  lard, 
according  as  an  oleaginous  or  an  unctuous  preparation  is  required.  Any  of 
these  forms  may  be  scented  by  the  addition  of  essential  oils. 

"  In  employing  these  mercurial  solutions  for  combating  persistent  inflam* 
mation  of  joints,  I  soon  found  that  the  addition  of  morphia  was  of  very  great 
advantage.  Por  this  purpose  the  simple  alkaloid  must  be  used,  as  neither 
the  hydrochlorate,  the  acetate,  nor  the  meconate,  is  soluble  in  oleic  acid.  For 
every  drachm  of  the  solution  of  oleate  of  mercury  in  oleic  acid  one  grain  of 
morphia  may  be  added.  Being,  as  well  as  the  mercury,  completely  dissolved, 
it  quite  as  rapidly  penetrates  the  skin,  comes  quickly  into  contact  with  the 
extremities  of  the  nerves,  and  thus,  even  within  a  few  minutes,  acts  upon 
them  at  their  most  sensitive  points,  and  speedily  prodvices  a  soothing  eiFect. 

"  The  oleates  of  mercury  and  morphia,  thus  united  in  one  preparation,  re- 
present, as  it  were,  a  liniment,  ointment,  or  plaster  of  mercury  and  opium  ; 
but  they  are  far  more  elegant,  economical  and  efficacious.  As  a  rule,  accord- 
ing to  the  size  of  the  part  affected,  from  ten  to  thirty  drops  are  sufficient  for  one 
application.  This  should  be  repeated  twice  daily  for  four  or  five  days,  then 
at  night  only  for  four  or  five  other  days,  and  afterwards  every  other  day 
until  a  cure  is  obtained.  The  morphia  immediately  begins  to  relieve  pain, 
allays  the  nervous  irritation,  and  consequent  vascular  turgescence ;  and  thus 
arrests  the  progress  or  '  persistence  '  of  the  inflammatory  process  ;  whilst  the 
mercury  probably  promotes  the  death  and  degeneration  of  the  morbid  pro- 
ducts, and  so  facilitates  their  subsequent  removal  by  absorption.  Unless  used 
in  excessive  quantity,  the  oleate  of  mercury  does  not  salivate,  or  produce  any 
marked  constitutional  disorder." 

Mr.  Marshall  says,  "  their  applicability  and  utility  appear  to  me  to 
be  almost  co-extensive  with  the  occurrence  of  '  persistent '  or  chronic 
inflammations,  provided  only  that  the  seat  of  the  disease  be  in,  or 
sufficiently  near  to,  the  skin." 

"  I  may  first  mention  that  not  only  in  persistent  articular  inflammation, 
but  also  in  simple  synovitis,  these  remedies  rapidlj'  I'clieve  the  tenderness  and 
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pain,  and  promote  the  absorption  of  the  fluid  effused  into  a  joint.  They  are 
also  of  decided  benefit  in  the  rheumatic,  the  arthritic,  and  the  mixed  forms 
of  joint  disease  :  but  in  these  they  do  not,  of  course,  supersede  the  necessity 
for  general  treatment.  In  inflammation  of  the  mammary  gland,  occurring 
during  or  after  lactation,  or  altogether  independently  of  that  secreting  pro- 
cess, their  efficacy  is  unequivocal;  for  I  have  seen  not  only  the  induration  left 
after  previous  abscesses  speedily  disappear  under  their  use,  but  a  tendency  to 
recurrent  suppuration  in  the  site  of  old  abscesses,  and  the  threatened  forma- 
tion of  new  ones,  entirely  controlled  and  arrested.  I  have  also  seen  a  threat- 
ened abscess  in  the  perinseum  from  inflammation  of  one  of  Cowper's  glands 
and  likewise  the  troublesome  indurations  left  after  ordinary  j^erinseal  abscess, 
rapidly  disappear  on  the  use  of  these  preparations.  In  obstinate  and  painful 
tonsilitis,  in  epididymitis,  in  periostitis,  and  in  inflammation  with  imminent 
or  actual  suppuration  in  or  around  lymphatic  glands,  I  have  similarly  em- 
ployed them  with  decided  advantage.  In  hydrocele  they  have  not  apjjeared 
to  be  useful.  I  have  used  equal  parts  of  the  20  per  cent,  ointment  and  puri- 
fied lard  applied  outside  the  eyelid  with  success,  in  hordeolum,  and  in 
palpebral  conjunctivitis. 

"In  many  cutaneous  affections  the  oleate  of  mercury  solutions,  without 
morphia,  form  elegant  and  powerful  remedies.  It  was  in  a  case  of  obstinate 
sycosis  menti  that  I  first  used,  and  with  excellent  results,  an  etherial  solution 
of  the  perchloride  of  mercury  mixed  with  oleic  acid;  but  I  now  much  prefer, 
as  equally  efficacious,  and  far  less  irritating,  the  5  per  cent,  solution  of  oleate 
of  mercury  in  oleic  acid,  with  the  addition  of  an  eighth  part  of  ether.  (Dr. 
Aldersmith  employs  a  10  per  cent,  solution.)  This,  when  applied  to  the  skin 
with  a  camel-hair  pencil,  is  a  most  diffluent  and  penetrating  remedy.  It  en- 
ters the  hair  follicles  and  the  sebaceous  glands,  penetrates  the  hairs  themselves, 
and  carries  everywhere  with  it  its  powerful  metallic  constituent.  Besides 
sycosis,  it  will  cure  chloasma  and  the  various  forms  of  tinea ;  it  is  useful  in 
porrigo,  and  in  pruritus  ani  et  pudendi ;  but  I  have  not  found  it  serviceable  in 
non-sijecific  psoriasis,  or  in  eczema.  The  solution  of  oleate  of  mercury  de- 
stroys pediculi  immediately ;  and,  oAving  to  its  singular  power  of  permeation, 
simultaneously  kills  the  ova — a  result  not  always  certain  when  ointments 
containing  undissolved  mercury  are  used. 

"Again,  in  many  of  those  syphilitic  affections  for  the  cure  of  which 
mercury  is  applicable,  the  oleate  of  mercury  preparations  offer  some  advan- 
tages. Thus,  in  congenital  syphilis,  a  piece  of  the  20  per  cent,  ointment, 
about  the  size  of  a  pea  or  bean,  placed  in  the  child's  axillae  night  and  morn- 
ing for  five  or  six  days,  rapidly  and  easily,  and  without  any  signs  of  unclean- 
liness,  produces  constitutional  effects.  Even  in  the  adult  this  mode  of 
introducing  mercury  into  the  system,  either  for  the  cure  of  syphilis  or  other 
disease,  may  be  often  preferable  to,  and  less  troublesome  than,  the  bath,  and 
it  certainly  gets  rid  of  the  objections  to  the  ordinary  mode  of  inunction.  As 
a  topical  remedy  for  certain  local  manifestations  of  syphilis,  such  as  the  non- 
ulcerated  forms  of  syphiloderma,  especially  when  these  disfigure  the  head, 
face,  neck,  or  hands,  the  10  per  cent,  solution  is  a  most  valuable  adjunct  to 
other  treatment,  the  spots  rapidly  disappearing  under  its  use.  This,  or  the  20 
per  cent,  preparation,  diluted  with  equal  parts  of  purified  lard,  may  also  be 
applied  to  non-ulcerated  syphilitic  indurations  and  condylomata,  but  it  gives 
pain  if  applied  to  surfaces  much  excoriated  or  ulcerated,  to  moist  warts,  or  to 
mucous  membranes.  In  syphilitic  iritis,  and  also  in  non-specific  forms  of 
that  disease,  this  diluted  oleate  ointment  smeared  over,  not  within,  the  eyelid, 
evidently  promotes  the  absori^tion  of  the  effused  lymph.  Lastly,  in  some  of 
the  remoter  kinds  of  syphilitic  affections,  which  iodide  of  potassium  will 
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usually  cure,  such  as  very  hard  nodes  and  certain  forms  of  syiohilitic  testicle, 
the  external  application  of  the  oleate  of  mercury  is  very  valuable.  I  have 
seen  a  case  of  enlarged  testicle,  epididymis,  the  syphilitic  origin  of  which  had 
not  been  suspected,  and  for  which  no  mercurial  course  had  been  prescribed, 
but  which,  during  a  period  of  six  years,  had  been,  from  time  to  time,  relieved 
by  enormous  doses  of  iodide  of  potassium,  speedily  and  decidedly  benefited  by 
the  inunction  of  the  20  per  cent,  mercurial  oleate. 

"  In  reference  to  other  uses  of  the  combined  oleates  of  mercury  and  morphia, 
I  may  remark  that  I  cannot  doubt  their  value  in  the  treatment  of  'persistent' 
inflammation  of  certain  internal  parts  and  organs — as,  for  example,  of  obsti- 
nate pleurisy,  pneumonia,  pericarditis,  and  endocarditis ;  for  they  would  here 
also  allay  pain  and  nervous  irritation ;  would  thus  contribute  towards  the 
arrest  of  progressive  disease,  and  would  likewise  promote  the  process  of 
absorption.  Moreover,  I  may  state  that  a  solution  of  morphia  in  oleic  acid 
(one  or  two  grains  to  the  drachm  without  mercury),  is  an  excellent  topical 
remedy  in  neuralgia,  and  in  that  exquisitely  painful  affection,  herpes  zoster, 
care  being  taken  not  to  produce  cutaneous  irritation  by  friction.  I  have  also 
used,  endermically,  with  advantage,  a  solution  of  atropia  in  oleic  acid,  and 
have  had  prepared  for  me  the  oleates  of  zinc  and  copper.  Each  of  these  pre- 
parations will  probably  come  to  have  its  uses,  to  which,  however,  I  have  now 
only  time  thus  generally  to  refer.  Oleic  acid  is  likewise  a  ready  solvent  of 
cantharidine  and  croton  oil.  It  is  itself  aperient,  and  permeates  fseces  more 
readily  than  olive  oil.  Indeed,  I  fully  anticipate  that  this  acid,  as  well  as  its 
compounds  with  mercury  and  with  morphia,  besides  other  preparations  made 
by  its  aid,  will  eventually  be  admitted  into  the  Pharmacopcsia.  An  oint- 
ment of  the  oleate  of  mercury  would  almost  supersede  the  old-fashioned  blue 
ointment,  whilst  the  solutions  of  the  oleates  might  replace  the  liniment  of 
mercury.  The  remaining  mercurial  ointments  of  the  Pharmacopoeia,  of  which 
the  nitrate  may  contain  a  little  oleate  or  some  allied  salt,  will,  however,  still 
have  their  special  uses. 

"  The  oleate  must  be  prepared  with  the  oxide  precipitated  by  caustic  potash 
or  soda  from  a  solution  of  the  metal  in  nitric  acid  recently  made  and  well 
dried.  The  solution  of  mercury  by  oleic  acid  is  assisted  by  a  temperature  of 
3W  ^-ah. 

"  The  5  per  cent,  solution  is  a  perfectly  clear,  pale  yellow  liquid,  resembling 
olive  oil,  but  thinner ;  the  10  per  cent,  solution  is  also  fluid  and  perfectly 
clear,  but  as  dark  as  linseed  oil;  whilst  the  20  per  cent,  preparation  is  an 
opaque,  yellowish,  unctuous  substance,  closely  resembling  in  appearance  resin 
omtment,  melting  very  readily  at  the  temperature  of  the  body,  and  forming 
a  kind  of  transparent,  viscid,  colourless  varnish  when  applied  to  the  skin. 
The  chief  care  to  be  observed  in  the  manufacture  of  these  solutions  is  not  to 
hurry  the  process,  and  not  to  employ  a  high  temperature,  or  the  mercury  will 
be  immediately  reduced." 

An  ointment  of  the  biniodicle  of  mercury  has  been  employed  largely  in 
India  and  with  remarkable  success  in  the  treatment  of  goitre.  The 
action  of  the  ointment  is  aided  by  the  effects  of  the  sun's  rays,  to 
which  the  tumour  is  exposed  after  inunction.  The  ointment  is  pre- 
pared in  the  following  way :— Melt  three  pounds  of  lard  or  mutton 
suet,  strain,  and  clean  ;  when  nearly  cool,  add  nine  di'achms  of  binio- 
dide  of  mercury,  finely  triturated  ;  work  the  mixture  well  in  a  mortar 
till  no  grains  of  red  are  visible,  and  keep  it  in  pots,  protected  from  the 
light.    In  India  this  ointment  is  applied  to  the  swelling  at  sunrise  by 
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means  of  an  ivory  spatula,  and  is  then  well  rubbed  in  for  at  least  ten 
minutes. 

The  patient  then  sits  with  the  goitre  held  up  to  the  sun  as  long  as 
he  can  endure  it.  In  six  or  eight  hours  there  will  probably  be  some 
pain  from  the  blistering  action  of  the  application,  although  no  pustules 
will  have  arisen.  At  about  two  o'clock  in  the  afternoon  a  second 
application  is  made,  the  ointment  being  rubbed  in  with  a  light  hand  ; 
the  ointment  is  then  allowed  to  remain,  and  its  absorption  is  completed 
about  the  third  day.  In  ordinary  cases  one  such  course  cures  the 
patient,  but  in  bad  cases  it  may  be  necessary  to  repeat  the  treatment 
in  six  or  twelve  months.  In  countries  where  the  sun  is  less  powerful, 
the  patient  sits  before  a  fierce  fire ;  or  the  ointment  may  be  rubbed 
over  the  swelling  night  and  morning,  afterwards  covering  it  with  oil- 
skin. The  full  effect  is  produced  in  a  few  days,  upon  which  a  mild 
ointment  like  spermaceti  is  substituted.  (Stainthorpe.) 

At  one  time  the  application  to  the  face  of  mercurial  ointment,  or  of 
mercurial  jolaster,  was  in  vogue  to  prevent  the  pitting  of  small-pox. 
It  has  been  a  question  of  interest  here  whether  the  mercury  itself 
plays  any  part  in  arresting  the  maturation  of  the  pustules,  or  whether 
other  applications  are  not  as  effective.  A  good  deal  has  been  said  on 
each  side  of  the  question,  but  I  think  that,  inasmuch  as  several 
instances  of  very  severe  salivation  have  followed  this  plastering  in 
small-pox,  other  safer  remedies  should  be  used,  for  though,  perhaps, 
they  may  not  act  with  equal  benefit,  yet  they  give  sufficiently  good 
results  to  render  it  desirable  to  employ  them  in  preference  to  mer- 
curial compounds. 

The  exclusion  of  light  and  air  thwarts  probably  the  development  of 
the  pustules  and  prevents  pitting.  But  the  exclusion  of  air  and  light 
can  be  effected  perfectly  by  collodion  and  india-rubber  dissolved  in 
chloroform  ;  this,  or  other  means,  should  therefore  be  employed  in 
preference  to  mercury  compounds.    {See  also  Nitrate  of  Silver.) 

Half  a  grain  of  bichloride  of  mex'cury  in  six  ounces  of  water, 
applied  every  two,  three,  or  four  hours,  is  a  good  injection  in 
gleet. 

Mercvirial  preparations,  especially  black-wash,  ai'e  very  useful  ap- 
plications to  syphilitic  sores ;  mucous  tubercles  soon  yield  to  the 
latter.  Black-wash  is  useful  also  for  those  elevated  indurations 
occurring  at  the  anus  of  children,  differing  from  mucous  tubercles, 
being  of  much  larger  size,  of  irregular  shape,  often  limited  to  one 
side,  and  generally  extending  some  way  up  the  rectum.  This  erup- 
tion, which  may  bleed  and  smart  severely  each  time  a  motion  passes, 
often  disappears  but  slowly  under  the  influence  of  mercury  adminis- 
tered by  the  mouth,  and  may,  in  spite  of  it,  continue  increasing 
slightly  for  months,  while  if  kept  constantly  moist  with  black-wash, 
its  removal  may  be  assured  within  ten  days  or  a  fortnight.  Black- 
wash  is  very  useful  in  other  syphilitic  sores. 
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When  it  is  not  convenient  to  apply  black-wash,  calomel  or  citrine 
ointment,  well  rnbbed  in,  may  be  substituted. 

Calomel,  dusted  over  syphilitic  condylomata,  generally  removes 
them. 

Cyanide  of  mercury,  in  solution,  in  the  proportion  of  five,  ten,  or 
fifteen  grains  to  an  ounce  of  water,  is  useful  as  a  local  application  to 
syphilitic  rashes  and  sores,  such  as  those  of  the  throat,  tongue,  anus, 
penis,  etc.  Tor  sores  on  the  prepuce  or  glans  a  solution  of  five  grains 
to  the  ounce  is  generally  strong  enough,  and  even  this  strength 
excites  sometimes  a  good  deal  of  smarting.  It  should  be  thoroughly 
applied  with  a  camel-hair  brush,  once,  or  at  most  twice  a  day,  care- 
fully avoiding  the  neighbouring  healthy  tissues.  In  case  of  chancres 
it  is  a  good  plan  to  apply  this  lotion  daily,  or  to  keep  the  sore  moist 
with  lint  soaked  in  black-wash.  Mercurial  ointments  rubbed  into  the 
skin  of  the  penis  are  apt  to  bring  out  a  crop  of  eczema,  with  consider- 
able swelling. 

Mercurial  applications  mixed  with  other  substances,  such  as  tar, 
are  very  useful  in  syphilitic  psoriasis. 

In  the  syphilitic  ozcena  of  infants,  merciirial  ointments,  such  as 
the  nitrate  of  mercury  ointment,  partially  melted  and  applied  twice  a 
day  after  the  nose  has  been  well  cleared,  will  arrest  the  secretion, 
remove  the  obstruction,  and  improve  the  condition  of  the  mucous 
membrane.  The  child's  health  will  improve  also,  for  the  nasal  ob- 
struction prevents  the  act  of  sucking  (during  which  the  child  is 
u.nable  to  breathe) ;  accordingly  the  ointment  by  causing  the  removal 
of  the  obstruction  permits  of  a  better  taking  of  the  food.  It  is  well 
known,  further,  that  a  child,  especially  in  sleep,  breathes  only  through 
the  nose  J  the  health  consequently  must  yet  again  suiJer  when  the 
nasal  passages  are  blocked  through  an  inability  to  sleep  :  in  respect 
of  this  also  the  above  treatment  will  be  beneficial. 

In  non-syphilitic  ozoena  Trovxsseau  employs  the  following  snuff 
powders :— White  precipitate  4  grains,  sugar  in  fine  powder  232 
grains ;  or,  red  precipitate  4  grains,  sugar  in  fine  powder  232  grains. 
The  nose  is  first  cleared  by  blowing  it  strongly,  and  then  a  pinch  of 
either  powder  is  snuffed  up  a  few  times  daily  for  a  few  days.  The 
stench  is  quickly  removed,  and  the  state  of  the  mucous  membrane 
modified ;  but  sometimes  the  powders  irritate  too  powerfully,  and,  un- 
fortunately, they  do  not  cure  this  very  intractable  complaint. 

Baths  of  corrosive  sublimate  and  chloride  of  ammonium,  in  the  pro- 
portion of  half  an  ounce  of  sublimate  to  one  ounce  of  the  chloride  to 
the  bath,  are  sometimes  useful  in  the  treatment  of  obstinate  syphilitic 
and  non-syphilitic  rashes. 

Mercurial  fumigations  are  very  successful  in  syphilis;  for  these 
calomel,  which  is  undecomposed  by  heat  or  moisture,  and  gives 
constant  results,  is  employed.  Some  employ  calomel  in  the  form 
of  a  dry  fumigation;  others  maintain  that  its  therapeutic  effects 
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are  increased  by  the  presence  of  steam.  This  mode  of  employing 
mercury  as  a  means  of  introducing  it  into  the  system  is  considered 
the  best  and  surest  way  of  eradicating  syphilis,  and,  moreover,  one  by 
which  the  general  health  is  less  deleteriously  affected,  since  neither 
the  functions  of  the  stomach  nor  of  the  intestines  suffer.  Ten  to 
twenty  grains  of  calomel  are  used  at  each  fumigation.^  The  fumiga- 
tions produce  sometimes  so  much  weakness  and  prostration  that  they 
cannot  be  continued.  There  can  be  no  doubt  that  many  cases  of 
syphilis,  rebellious  to  other  treatment,  yield  to  these  fumigations. 
Sometimes  only  that  portion  of  the  body  which  is  affected  by  the 
syphilitic  rash  is  subjected  to  the  calomel  fumigation.  In  this  case 
the  fumigation  will  be  employed  for  its  local  action  as  well  as  for 
absorption. 

Mercurial  applications,  but  especially  the  mercurial  and  calomel 
ointments,  are  also  rubbed  into  delicate  parts  of  the  skin  in  order  to 
mercurialize  the  system  by  their  absorption.  This  method  has  the 
advantage  of  not  disordering  the  digestive  canal.  Twenty  to  sixty 
grains  of  mercurial  ointment  may  be  rubbed  in  every  night,  or  every 
other  night,  according  to  circumstances.  (Arthur  Cooper.)  The  site 
of  the  inunction  should  be  varied.  The  inner  aspect  of  the  thighs  is 
suitable  for  this  purpose,  also  in  young  children  the  axillse.  In  adults 
the  latter  are  less  suitable,  since  the  inunction  is  liable  to  cause  in- 
flammation of  parts  covered  with  hair. 

Bichloride  of  mercury  has  been  injected  under  the  skin,  and  by  this 
method  a  much  smaller  quantity  affects  the  system  than  when  the 
di'ug  is  administered  by  the  mouth ;  this  painful  mode  of  treating 
syphilis  is  not  likely  to  become  general.  It  has.  however,  been  prac- 
tised extensively,  and  has  the  advantage  of  bringing  the  system  more 
rapidly  under  the  influence  of  mercury.  Bloxam  recommends  that  ten 
minims  of  a  solution  of  sal  alembroth,  containing  half  a  grain  of  the 
double  chloride,  should  be  injected  deeply  into  the  buttocks ;  this 
dose  is  repeated  once  or  twice  weekly,  at  first,  and  subsequently  once 
a  week,  or  less  frequently  according  to  circumstances.  Arthur  Cooper 
speaks  well  of  a  solution  containing  one  grain  of  the  red  iodide  of 
mercury,  and  a  suificiency  of  the  iodide  of  sodium  in  sixty-four  parts 
of  water ;  of  this  the  dose  is  six  to  eight  drops. 

1  The  patient,  completely  undressed,  is  seated  upon  a  cane-bottomed  chair, 
beneath  which  a  spirit-lamp  arrangement  for  heating  a  tile  or  ordinary  brick 
has  been  safely  placed.  Upon  the  hot  brick  the  calomel  dose  is  sprinkled. 
A  circular  macintosh  or  blanket,  falling  from  the  patient's  neck  to  the 
ground,  encircles  completely  both  him  and  the  chair.  If  it  is  Avished  to  con- 
join the  action  of  steam,  this  is  easily  arranged  for  by  placing  in  addition 
some  little  apparatus  for  heating  water.  Great  caution  should  be  observed 
that  the  patient's  chair  and  blanket  are  perfectly  secure  from  the  flame  of 
the  lamp.  An  assistant  must  be  present.  The  bath  may  last  15-20  minutes. 
It  should  be  repeated  twice  or  thrice  weekly,  watching  the  effect.  After  the 
bath  the  patient  lies  down  for  awhile  wrapped  in  dry  blankets. 


J 


MERCURY  AND  ITS  PREPARATIONS 


265 


Numerous  other  preparations  of  mercury  have  been  used,  e.g.  grey 
oil,  the  salicjdate,  benzoate,  and  peptonate  of  mercury,  etc.  In  each 
case  the  deep  or  intramuscular  injection  is  probably  the  best  to 
practise. 

Mercury  then  may  be  inti-oduced  into  the  system  by  fumigation,  by 
inunction,  and  by  hypodermic  injection ;  the  most  usual  way,  how- 
ever, is  by  administration  by  the  mouth. 

By  whichever  means  introduced,  mercurial  medicines,  if  adminis- 
tered for  an  undue  length  of  time,  injure  severely  the  mucous  mem- 
brane of  the  mouth  and  the  salivary  glands.  The  first  symptom  is  a 
disagreeable  metallic  taste,  the  gums  around  the  teeth  become  swollen 
and  tender,  and  of  a  dark-red  colour,  the  mucous  membrane  investing 
the  incisor  teeth  being  the  part  first  affected  ;  next  the  tongue  swells 
and  becomes  thickly  coated,  and  the  breath  is  excessively  foetid  ;  by 
this  time  the  secretion  from  the  buccal  mucous  membrane  is  much, 
augmented,  and  the  saliva  is  increased  in  quantity  even  to  the  extent 
of  one  or  two  pints  daily.  At  first  the  saliva  is  richer  than  natural 
in  epithelium  and  solid  constituents,  but  after  a  time  it  becomes 
clearer,  more  watery,  and  is  fou.nd  to  contain  fat  and  mucous  cor- 
puscles :  the  salivary  glands  will  have  now  become  swollen  and 
painful.  At  last  the  inflammation  of  the  mouth  reaches  such  a  point 
that  ulceration  sets  in,  and  it  may  progress  till  large  portions  of  the 
gums  and  cheeks  are  destroyed,  the  teeth  have  become  loose,  and  the 
bones  of  the  jaw  carious.  Some  people  are  much  more  prone  to 
become  salivated  than  others,  weak  persons  being  more  easily  affected 
than  strong;  children  are  rarely  salivated.  Disease  also  influences 
the  activity  of  mercury,  for  in  inflammations  it  is  often  well  borne, 
while  in  glandular  disease  of  the  kidneys  and  in  scrofula,  patients  are 
very  liable  to  become  salivated.  It  is  stated  that  salivation  bas 
occurred  three  hours  after  a  dose  of  mercurj^ ;  that  in  certain  cases  it 
may  last  a  few  hours  only,  whilst  in  others  it  may  endure  for  several 
years  ;  it  is  also  said  that  salivation  having  set  in,  it  may  disappear 
for  a  time  and  then  return. 

The  prolonged  and  undue  employment  of  mercury  produces  other 
serious  mischief :  the  body  wastes,  the  blood  becomes  much  impo- 
verished, and  "  mercurial  fever  "  may  be  induced ;  this  latter  is  some- 
times accompanied  by  pustular  or  vesicular  eruptions.  The  pyrexia 
is  attended  by  a  sensation  of  heat,  by  thirst,  loss  of  appetite, 
nausea,  vomiting,  and  purging ;  sometimes  the  stools  are  bloody.  In 
mercurial  tremors  we  have  another  toxic  symptom  ;  in  this  affection 
weakness  in  the  upper  extremities  is  first  noticed,  the  voluntary 
movements  begin  to  lack  their  usual  precision,  and  soon  slight  tremors 
set  in,  and  gradually  increase  both  in  severity  and  extent  till  finally 
the  whole  body  becomes  involved :  the  legs  are  attacked  before  the 
trunk.  These  tremors  are  easily  excited,  cannot  be  controlled,  and 
persist  for  some  time.    In  bad  cases  almost  every  part  of  the  body  is 
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affected  by  severe  spasmodic  movements,  so  that  the  respiration,  even, 
IS  spasmodic  ;  the  sufferer  may  be  unable  to  walk  or  talk,  and  in 
some  cases  finds  it  difficult  to  masticate.  There  may  also  be  neuralgic 
pains,  loss  of  memory,  headache,  delirium,  and  even  convulsions. 
Salivation  is  sometimes  absent,  the  mode  of  poisoning  influencing 
greatly  the  effect  of  the  mercury ;  thus,  while  inhalation  generally 
produces  tremors,— inunction,  and  still  more,  administration  by  the 
mouth,  produce  salivation.  Inunction,  however,  has  produced  tremors. 
Complete  recovery  generally  takes  place,  provided  that  the  patient  is 
removed  from  the  influence  of  the  mercury  before  the  disease  has 
greatly  advanced.  The  nervous  symptoms  are  usually  produced 
slowly,  but  they  may  occur  after  only  a  short  exposure  to  mercurial 
vapour,  and  Dr.  Christison  narrates  a  case  where  one  night's  exposure 
to  the  vapour  from  a  pot  of  mercury  on  a  stove  produced  tremor 
which  lasted  for  life. 

The  treatment  of  mercurial  poisoning  consists  in  the  use  of  simple 
or  of  sulphurous  baths,  and  the  administration  of  iodide  of  potassium. 
The  influence  of  iodide  of  potassium  on  mercury  in  the  system  has 
been  spoken  of  elsewhere. 

Exceptional  action,  both  as  to  the  symptoms  produced,  and  the  dose 
requisite  to  produce,  is  witnessed  in  the  case  of  mercury  as  of  other 
drugs  :  these  come  u.nder  the  heading  of  idiosyncrasy.  We  may  also 
meet  with  vagaries,  or,  as  it  were,  freaks,  in  the  action  of  mercury  ; 
thus,  there  are  persons  who  can  never  take  even  a  small  dose  -of 
the  drug  without  suffering  from  toothache ;  this  generally  selects  a 
carious  tooth. 

With  the  exception  of  the  sulphide,^  all  mercury  compounds  enter 
the  blood,  and  are  employed  in  a  variety  of  diseases  on  account  of 
their  action  on  distant  organs. 

Small  doses  of  corrosive  sublimate  increase  the  weight  of  healthy 
men  and  animals,  augmenting  also  their  red  corpuscles.  Mercury 
given  in  excess,  as  already  described,  decreases  the  red  corpuscles. 
Given  in  simple  ansemia  in  small  doses,  the  corpuscles  increase  for 
about  fourteen  days,  then  a  slight  reduction  follows ;  the  hgemoglobin 
increases  till  the  twenty-fourth  day,  then  falls  again.  The  hsemo- 
globin  increases  in  greater  pi'oportion  than  the  corpuscles.  In 
syphilis  accompanied  by  ansemia,  mercury  in  small  doses  increases 
the  red  corpuscles  and  their  hsemoglobin,  and  diminishes  the  white 
corpuscles.  It  is  essentially  in  this  specific  form  of  aucemia  that 
mercury  is  indicated — not  in  the  other  forms. 

Mercury  remains  a  long  time  in  the  body,  and  may  accximulate,  so 
it  is  said,  in  globules  in  the  cancellous  structure  of  bone.  Whatever 
the  form  in  which  it  may  be  locked  up  in  the  tissues,  it  certainly  does 
tend  to  accumulate. 

1  We  may  not  perhaps  wholly  exclude  the  sulphide  from  absorption,  but 
of  all  compounds  it  appears  to  be  least  capable  of  absorption. 
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Mercury  salts  are  to  some  extent  eliminated  by  the  kidneys,  by  the 
mucous  membrane  of  the  intestines,  chiefly  as  sulphide,  and  by  the 
liver,  in  the  bile;  indeed,  it  has  been  found  in  every  secretion, 
physiological  and  pathological. 

We  may  now  proceed  to  consider  the  action  of  mercury  compounds 
upon  certain  important  organs  or  systems,  and  the  application  of  this 
action  in  the  treatment  of  disease.  The  alimentary  tract  claims  our 
attention  first. 

The  soluble  preparations  of  mercury  combine  with  the  albuminous 
matters  in  the  mouth,  and  any  portion  left  uncombined  attacks  the 
mucous  membrane,  and,  if  in  quantity,  may  excite  in  it  acute  inflam- 
mation.   There  will  be  a  similar  action  in  the  stomach. 

To  pass  to  therapeutic  application :  a  form  of  vomiting  is  sometimeg 
met  with  in  very  young  children — generally  only  a  few  weeks  old— 
which  yields  in  many  instances  to  grey  powder  or  calomel,  but 
especially  to  grey  powder.  The  chief,  and  to  a  great  extent  character- 
istic, feature  of  this  vomiting  is  its  suddenness  and  instantaneousness ; 
immediately  the  milk  is  swallowed  it  is  forcibly  expelled,  curdled  or 
nncurdled,  apparently  without  any  retching  or  effort  on  the  part  of 
the  child.    The  milk  literally  shoots  out  of  both  mouth  and  nose. 
Diarrhoea  may  exist,  but  more  generally  there  is  constipation.  This 
afi'ection  often  proves  both  obstinate  and  dangerous,  all  the  food  being 
rejected,  until  the  child,  reduced  almost  to  a  skeleton,  dies  actually  of 
starvation.    At  the  post-mortem  it  often  happens,  either  that  nothing 
is  found  to  account  for  death,  or  that  the  mucous  membrane  is  dis- 
covered to  be  much  softened,  and  like  water  arrowroot  in  consistency 
and  appearance.    One-third  of  a  grain  of  grey  powder,  repeated  every 
two  or  three  hours,  will,  in  many  instances,  quickly  stay  this  vomiting, 
which  may  resist  all  other  remedies.    A  twelfth  of  a  grain  of  calomel 
every  two  hours  is  sometimes  equally  successful. 

On  the  alimentary  tract  below  the  stomach  the  soluble  preparations 
act  next  as  purgatives,  increasing  the  secretion  from  the  mucous 
lining  of  the  bowel  and  enforcing  the  contractions  of  the  muscular  coat 
of  the  intestines.  Not  all  mercurial  compounds,  however,  are  em- 
ployed as  purgatives,  and,  when  purgation  is  needed,  our  choice  falls 
either  on  blue  pill,  calomel,  or  grey  powder ;  either  of  the  two  latter, 
being  tasteless,  is  a  useful  preparation  for  children. 

Most  purgatives  act  more  efficiently  when  given  in  small  doses,  at 
frequent  intervals,  say,  every  hour,  but  this  does  not  hold  for  calomel. 
Neither,  according  to  my  experience,  do  we  much  increase  the  purga- 
tive effect  of  calomel  by  augmenting  the  size  of  the  dose ;  thus  a  grain 
may  act  as  energetically  as  five  grains.  As  an  occasional  purgative 
calomel  is  most  valuable,  but  where  a  nightly  purgative  is  needed  it 
does  not  answer,  for  the  dose  adequate  to  produce  four  or  five  motions 
the  first  night  may  act  only  twice  or  three  times  the  second,  and  often 
not  at  all  the  third. 
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The  special  influence  of  mercury  salts  on  the  pancreatic  and  biliary 
se  retions  xs  s  xll  undecided.  Seeing  the  influence  of  mercury  on  the 
salivary  glands,  some  have  conceived  it  probable  that  it  exerts  a 
similar  influence  upon  the  pancreas,  a  gland  which  in  its  structure 
and  secretion  is  very  similar  to  the  salivary  glands 

Most  opposite  statements  have  been  made  concerning  the  action  of 
mercury  on  the  secretion  of  bile.  From  experiments  on  animals  it 
has  been  concluded,  though  not  without  dissent,  that  mercury  in 
health  diminishes  the  secretion  of  bile.  In  his  report,  as  secretary  of 
the  Edinburgh  committee  appointed  to  investigate  this  matter,  the 
late  Dr.  Hughes  Bennett  arrived  at  somewhat  the  same  conclusion 
This  report  states :  (1)  That  neither  blue  pill,  calomel,  nor  corrosive 
sublimate,  affect  the  bile  unless  they  purge,  or  impair  the  health,  in 
wHich  case  the  quantity  of  bile  is  diminished.  (2)  That  during  an 
attack  of  dysentery,  both  the  solid  and  fluid  constituents  of  the  bile 
are  diminished.  (3)  That  purgation  from  any  cause  lessens  the 
amount  of  bile  and  the  proportion  of  its  solid  constituents.  (See 
Podophyllum.) 

Rohrig  and  Rutherford  have  re-investigated  this  subject,  and  they 
conclude  that  calomel  does  not  increase  the  secretion  of  bile,  nay,  in 
purgative  doses,  that  it  may  even  decrease  it.  Rutherford  finds,  how- 
ever, that  the  bichloride  of  mercury  does  increase  the  secretion  of  bile. 

Dr.  H.  Bennett's  committee  experimented  on  dogs  fed  regularly.  Ruther- 
ford and  Eohrig,  on  fasting  dogs  ;  in  every  instance  they  first  paralyzed  the 
■animal  with  curare.  They  inserted  a  glass  cannula  into  the  common  bile  duct 
near  its  junction  with  the  duodenum,  then  compressed  the  gall  bladder  to  fill 
the  tube  with  bile,  and  clamped  the  cystic  duct.  They  then  closed  the  wound 
m  the  abdomen,  and  collected  the  bile  as  it  flowed  through  the  cannula. 

In  some  experiments  Eutherford  placed  the  calomel  in  the  duodenum  un- 
mixed with  bile,  in  others  mixed  with  it ;  in  yet  others  he  administered  the 
calomel  by  the  stomach. 

In  spite  of  these  results  the  experience  of  generations  supports 
strongly  the  conviction  that  in  some  diseases  calomel  (as  well  as  other 
preparations  of  mercury)  does  increase  the  bile.  Moreover,  it  is  not 
difficult  to  conceive  that  in  a  given  disease  mercury  may  set  aside 
some  condition  hindering  the  formation  of  bile,  and  thus  act  as  a 
cholagogue,  though  possibly  in  health  it  may  even  check  this  secre- 
tion. It  is  certain  that  small  doses  of  mercurial  salts  Avill  restoi-e 
colour  to  colourless  stools ;  their  efficacy  to  do  so  may  be  tested  over 
and  over  again  in  children,  among  whom  we  often  meet  with  cases 
in  which  for  weeks  quite  colourless  stools  are  passed.  In  such  cases 
grey  powder  will  restore  the  colour,  and  this  result  can  be  obtained 
many  times  in  succession  in  the  same  patient,  since  it  often  happens 
that  some  time  after  the  discontinuance  of  the  mercury  the  colour 
again  leaves  the  motions. 

When  given  to  promote  the  secretion  of  bile,  the  common  practice 
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is  to  give  a  purgative  dose  for  one  or  two  nights,  but  if  there  is  no 
constipation  there  is  no  need  to  purge,  and  a  small  dose,  say  one- 
sixth  to  one-half  grain  of  grey  powder  twice  or  three  times  a  day, 
will  be  found  to  answer  better.  The  administration  of  small  doses 
frequently  is  especially  advantageous  in  cases  where  the  illness  is  apt 
to  recur  from  slight  and  scarcely  preventible  causes,  and  where  the 
frequent  employment  of  purgative  doses  would  favour  after-constipa- 
tion, and  produce  depression  and  possibly  salivation.  For  these 
last-named  reasons  it  is  common  to  hear  highly  practical  doctors  decry 
mercurial  preparations,  whereas  were  they  to  employ  the  minute  doses 
now  recommended  they  would  obtain  the  desired  effect  and  exclude  the 
bad  results  they  fear.  Given  in  the  doses  just  mentioned,  mercurial 
preparations  are  signally  useful  in  certain  cases  which  I  will  now 
indicate. 

I.  A  patient  voids  pale  clayey  stools  and  suffers  from  acidity, 
flatulence,  or  vomiting ;  the  symptoms  occurring  sometimes  only  be- 
fore breakfast.  Half  a  grain  of  grey  powder  given  three  times  a  day 
will  often  restore  the  colour  to  the  stools,  and  upon  this  the  dyspeptic 
symptoms  may  at  once  cease. 

II.  In  a  form  of  diarrhoea  common  among  children  and  presenting 
the  following  symptomatology :  the  child's  health  is  bad ;  the  di- 
gestion is  imperfect,  and  is  generally  associated  with  annoying  fla- 
tulent distension,  and  the  passage  of  three  or  four  pale,  clayey,  pasty, 
stinking  motions  during  the  day.  A  single  grain  of  the  bichloride 
dissolved  in  half  a  pint  of  water,  and  administered  in  teaspoonful 
dose  each  hour,  or,  still  better,  one-third  of  a  grain  of  grey  powder 
every  hour  or  two  hours,  will  in  one  or  two  days  limit  the  number 
of  the  stools,  and  restore  to  them  their  natural  bilious  colour,  even 
though  they  may  have  been  clay-coloured  for  weeks. 

III.  Again,  in  the  not  infrequent  occurrence  of  a  case  such  as  the 
following :  a  patient,  generally  of  nervoits  temperament,  on  exposure 
to  cold,  or  after  fatigue  or  excitement,  or  even  without  any  discover- 
able cause,  feels  sick,  vomits  perhaps,  has  a  coated  tongue,  and  in  a 
few  hours  becomes  jaundiced ;  the  discoloration  may  affect  the  con- 
junctiva only,  in  other  cases  it  may  dye  the  skin  of  the  whole  body 
yellow ;  the  stools  are  found  to  be  pale  or  colourless  even.  The  whole 
attack  lasts,  perhaps,  three  or  four  days,  and  is  accompanied  by  great 
depression.  The  patient  may  undergo  many  such  attacks,  so  fre- 
quently indeed,  that  before  the  discoloration  of  one  attack  has 
passed  away,  another  may  have  begun.  Here  one-sixth  or  one-third 
of  a  grain  of  grey  powder,  taken  at  the  very  onset  and  repeated 
three  or  four  times  a  day,  will  allay  the  sickness,  cut  short  the  illness, 
increase  the  intervals  between  the  attacks,  and  after  a  time  cure  the 
patient,  though  he  may  have  suffered  thus  for  several  years.  If 
there  is  obstinate  constipation,  a  course  of  Carlsbad  waters  will 
sometimes  be  found  still  more  efHcacious. 
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IV.  In  another  serious  form  of  diarrhoea  common  among  children 
the  characteristics  of  which  are  the  occurrence  of  very  slimy  stools  in 
typical  cases  mixed  with  blood,  the  passage  of  the  stools  being  accom- 
panied  by  pain  and  straining.  Here  the  same  weak  bichloride  solution 
mentioned  under  II.,  and  administered  in  the  same  way,  proves  very 
efficient ;  the  special  indication  for  employing  the  bichloride  is  the 
slimy  character  of  the  motions.  Sometimes  the  slime  is  very  tenacious, 
and,  being  coloured  with  blood,  is  described  by  the  mother  as  "  lumps 
of  flesh."  This  affection  may  be  acute,  or  it  may  be  chronic  and  last 
for  months  ;  in  either  case  the  bichloride  cures  with  remarkable  speed 
and  certainty. 

V.  In  the  dysentery,  acute  or  chronic,  of  adults,  provided  the  stools 
are  slimy  and  bloody.  Here  a  similar  treatment  relieves,  a  hundredth 
of  a  grain  of  the  bichloride  given  hourly,  or  every  two  hours,  accord^ 
ing  to  the  severity  of  the  case,  being  generally  sufficient,  and  rarely 
fails  to  free  the  stools  from  blood  and  slime,  though  in  some  cases  a 
diarrhoea  of  a  different  character  may  continue  for  a  short  time  longer, 
and  require  perhaps  other  treatment  to  control  it. 

VI.  In  infantile  cholera,  characterized  by  incessant  sickness,  with 
profuse  and  almost  continuous  diarrhoea,  of  very  offensive  and  copious 
motions,  which  are  watery,  almost  colourless,  or  of  a  dirty  muddy  aspect. 
A  sixth  of  a  grain  of  grey  powder  given  hourly  is  of  great  service 
here,  and  under  this  treatment  the  vomiting,  as  a  rule,  soon  ceases, 
and  shortly  afterwards  the  diarrhosa  also.  Infantile  cholera  is  an 
extremely  fatal  disease,  running  at  times  so  rapid  a  course  that  in  a 
very  brief  space  a  child  is  reduced  to  a  death-like  aspect  and  a  con- 
dition of  great  danger.  It  is  essential  therefore  to  check  the  diarrhoea 
as  speedily  as  possible.  In  urgent  cases  a  starch  injection,  contain- 
ing a  minute  quantity  of  laudanum,  assists  the  action  of  the  grey 
powder. 

VII.  In  a  chronic  diari'hoea  of  infants,  often  seen,  and  characterized 
by  watery,  very  offensive,  muddy-looking  or  green-coloured  stools,  to 
the  number  maybe  of  ten  or  twelve  daily.  Here  again  a  like  treat- 
ment is  indicated.  This  diarrhosa  will  generally  yield  to  grey  powder, 
in  doses  of  a  sixth  of  a  grain,  given  at  first  hourly,  and  then  every  two 
or  three  hours,  according  to  the  frequency  of  the  stools.  Vomiting  is 
an  additional  indication  for  this  treatment.  Although  this  drug  may 
check  the  diarrhoea  and  vomiting,  yet,  if  the  disease  has  endured  a  long 
time,  so  serious  may  be  the  injury  inflicted  on  the  mucous  membrane  of 
the  stomach,  that  food  can  neither  be  digested  nor  absorbed,  and  the 
child  gradually  wastes  away.  The  appearance  of  thrush  in  the  mouth 
is  an  unfavourable  sign,  as  it  generally  indicates  profound  damage  to  the 
mucous  membrane  of  the  digestive  canal.  So  also  it  is  always  a  bad 
sign  in  the  chronic  diai'rhcea  of  children  when  the  stools  change  in 
character  from  time  to  time,  being  now  watery,  then  slimy,  at  one  time 
curdy,  and  at  another  time  green.    It  is  far  easier  to  cure  a  diarrhoea, 
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when  the  motions  are  of  a  uniform  character.  In  most  of  these  cases 
full  doses  of  the  nitrate  of  bismuth  increase  the  curative  action  of 
the  mercury. 

It  is  important  to  treat  the  severe  forms  of  infantile  diarrhoea 
promptly,  for  being  generally  inflammatory,  the  mucous  membrane 
soon  becomes  seriously  affected  ;  the  lining  membrane  of  the  large  gut 
may  thus  become  extensively  ulcerated  or  considerably  thickened 
and  in  appearance  granular-looking,  whilst  the  mucous  membrane 
of  the  small  intestine,  less  commonly  affected,  may  be  much  softened. 
It  will  be  readily  understood  that  disease  so  extensive  must  take  some 
time  to  cure. 

Mercury,  as  we  have  seen,  proves  very  serviceable  in  most  of  the 
forms  of  infantile  diarrhoea,  both  acute  and  chronic.  I  have  en- 
deavoured to  point  out  categorically  the  circumstances  under  which 
one  or  other  mercurial  preparation  is  indicated.  It  might  be  urged 
that,  as  in  both  acute  and  chronic  diarrhoea  of  severe  type  the  same 
pathological  conditions  are  found,  the  same  form  of  mercury  should  be 
suitable  for  the  one  case  and  the  other.  But  although  the  pathological 
state  is  held  to  be  identical,  still  some  hitherto  undetected  differences 
there  must  be,  either  in  the  nature  of  the  disease  itself,  or  of  the  part 
affected  ;  for  of  a  certainty  it  must  require  a  different  pathological 
condition  to  produce  stools  which  are  in  one  case  slimy,  in  another 
watery,  and  in  yet  another  green  and  curdy.  These  differences  dis- 
played in  the  symptoms,  though  at  present  not  discriminated  patho- 
logically, require  somewhat  different  treatment.  Hence,  though  in 
each  kind  of  diarrhoea  all  forms  of  mercury  are  useful,  it  is  foimd  that 
in  some  cases  the  bichloride  of  mercury  is  greatly  to  be  preferred,  and  in 
other  cases  the  grey  powder.  In  the  treatment  of  chronic  diarrhoea, 
mercarial  preparations  are  often  required  for  many  days  in  succession, 
and  it  frequently  happens  that,  though  they  alter  the  character  and 
lessen  the  frequency  of  the  motions,  yet  the  diarrhoea  persists,  and 
may  require  for  its  cure  other  remedies,  such  as  lime,  arsenic  or 
nux  vomica. 

In  the  treatment  of  chronic,  as  well  as  of  acute  diarrhoea,  too 
much  attention  cannot  be  paid  both  to  the  quality  and  quantity  of 
the  food.  Acute  diarrhoea  is  often  aggravated,  and  made  chi'onic, 
by  over-feeding ;  thus,  in  cases,  not  infrequently  arising  in  which  a 
short  time  after  each  meal  the  child  is  violently  purged,  the  mother 
seeing  it  waste  rapidly  is  apt  to  think  that  she  can  sustain  her  child 
in  no  other  way  than  by  giving  it  as  much  food  as  possible.  It  should 
however  be  borne  in  mind  that  in  a  case  of  this  kind  digestion  is  greatly 
impaired,  and  that  but  little  food  is  really  digested ;  this  being  so,  any 
excess  will  lodge  in  the  intestinal  canal,  and  iindergoing  decomposition, 
will  act  as  an  irritant,  and  increase  the  disease.  Accordingly  in  these 
cases  the  total  quantity  of  food  should  be  small,  but  it  should  be  given 
frequently  in  very  small  portions.     In  most  forms  of  diarrhoea  in 
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children  I  am  satisfied  that  it  is  wiser  to  cut  off  milk  and  substitute 
some  artificial  food  such  as  Nestle's,  Savory  and  Moore's,  or  Mellin's, 
or  we  may  give  Robinson's  prepared  barley,  etc.  At  times  the  sub- 
stitution of  scraped  meat  for  all  forms  of  starchy  and  milky  food  yields 
the  best  results. 

There  is  a  form  of  infantile  diarrhoea,  in  which  the  child  passes  large, 
acid,  offensive,  curdy  stools,  evidently  consisting  of  decomposing  curds. 
Mercurial  preparations,  and,  indeed,  the  other  usual  remedies  for 
diarrhoea  are  often  of  little  avail  in  this  form ;  it  is  best  treated  by 
withholding  milk  entirely  and  substituting  animal  food  as  above 
mentioned  or  an  artificial  food  of  the  kind  just  referred  to 

In  all  cases  of  diarrhoea  it  is  important  that  the  child  should  be 
warmly  clothed,  and  in  particular  that  the  abdomen  be  protected  from 
chill  ;  this  is  best  done  by  putting  a  flannel  roller  round  the  abdomen. 

The  chronic  diarrhoea  of  adults,  independent  of  serious  organic 
changes  in  the  intestines,  but  marked  by  pale  watery  stools,  often 
yields  to  the  hundredth  of  a  grain  of  corrosive  sublimate  every  two  or 
three  hours.  The  same  treatment  answers  sometimes  in  the  diarrhoea 
of  typhoid  fever  and  of  phthisis. 

With  one-third  of  a  grain  of  grey  powder,  administered  three  or  four 
times  a  day,  the  thickly-coated  creamy  tongue  of  certain  cases  of 
dyspepsia,  occurring  in  the  course  of  chronic  disease,  or  in  the  early 
stages  of  convalescence  from  acute  illness,  will  generally  clean  rapidly, 
and  with  it  there  will  be  a  simultaneous  improvement  of  the  appetite 
and  digestion,  and  the  removal  of  the  disagreeable  taste  in  the  mouth 
complained  of.  If  constipation  be  present,  then  it  is  better  to  give  half 
a  grain  of  calomel  with  three  grains  of  extract  of  hyoscyamus  for  three 
nights  in  succession.  The  first  of  these  pills  generally  purges  twice 
or  thrice,  the  second  less,  and  the  third  not  at  all.  On  the  other  hand, 
grey  powder  should  be  given  if  there  is  either  diarrhoea  or  a  tendency 
to  it ;  for,  besides  its  effect  on  the  tongue  and  stomach,  the  powder  wiU 
generally  control  the  diarrhoea,  at  the  same  time  restoring  the  natural 
colour  to  the  motions,  if  too  light  or  too  dark. 

Mercury  is  pre-eminently  useful  in  syphilis.  The  following  fairly 
represents,  I  believe,  the  views  now  most  generally  held  : — 

That  it  is  beneficial  in  both  primary  and  secondary  syphilis ; 

That  whilst  it  is  of  use  in  the  treatment  of  the  hard  chancre,  it 
does  harm  in  the  soft  chancre  ; 

That  by  the  aid  of  mercury  the  hard  chancre  is  more  speedily  cured, 
and  at  the  same  time  the  patient  rendered  less  liable  to  secondary 
symptoms  ;  if,  however,  these  do  occur,  they  are  milder  in  character ; 

That  most  forms  of  secondary  syphilis  yield  quickly  to  mercury ; 

That  in  the  later  or  tertiary  stage  of  syphilis  the  use  of  mercury 
may  be  advantageously  conjoined  with  that  of  the  iodides,  or  that  this 
combination  may  be  reserved  for  those  cases  which  fail  to  react  satis- 
factorily to  the  iodides. 


MERCURY  AND  ITS  PREPARATIONS  273 

The  following  propositions  are  extracted  from  the  admirable  lectures 
by  Mr.  Jonathan  Hutchinson,  to  whom  medical  science  is  in  so  many- 
ways  indebted  : — 

"That  mercury  is  probably  a  true  vital  antidote  against  the  syphilitic 
virus,  and  that  it  is  capable  of  bringing  about  a  real  cure. 

"  That  in  practice  a  good  many  cases  are  really  cured  by  mercury,  the  cure 
bemg  proved  by  the  restoration  to  good  health,  and  in  some  cases  by  renewed 
susceptibility  to  contagion. 

"  That  the  probability  of  cure  depends  upon  the  stage  of  development 
attained  by  the  disease  when  the  remedy  is  resorted  to,  and  upon  the  perse- 
verance with  which  it  is  used. 

_  That  in  order  to  secure  the  antidotal  efficacy  of  mercury  against  syphilis, 
ifc  is  desu-able  to  introduce  a  considerable  quantity  into  the  system,  and  to 
protract  its  use  over  a  very  long  time. 

"  That  ptyalism  and  other  evidences  of  the  physiological  action  of  mercury, 
so  far  from  being  beneficial,  are,  if  possible,  to  be  carefully  avoided,  since 
they  prevent  the  sufficiently  prolonged  use  of  the  remedy. 

"That  incases  in  which  the  patient  shows  an  idiosyncrasy,  being  pecu- 
liarly susceptible  to  mercury,  the  indication  is  to  reduce  the  dose,  rather  than 
to  omit  the  drug. 

impossible  to  begin  the  administration  of  mercury  too  soon,  and 
that  It  should  be  resorted  to,  without  loss  of  time,  in  all  cases  in  which  a 
chancre  shows  a  tendency  to  indurate. 

"  That  many  cases  of  indurated  chancre,  treated  early  by  mercury,  never 
show  any  of  the  characteristic  symptoms  of  the  secondary  stage. 

"  That  in  other  cases  of  mercurial  cure  of  the  chancre,  in  which  never- 
theless secondary  symptoms  do  occur,  they  are  usually  milder  than  if 
allowed  to  develop  without  specific  treatment. 

"  That  when  mercury  does  not  wholly  abrogate  the  secondary  stage,  it 
exhibits  a  remarkable  power  in  delaying  it.  &  < 

"  That  delayed  outbreaks  of  secondary  syphilis  are  to  be  regarded  rather 
as  proof  that  the  administration  had  not  been  sufficiently  perseverino-  than 
that  the  remedy  was  not  efficient. 

"That  it  is  probable  that  the  risk  of  tertiary  symptoms  is  in  direct  ratio 
with  the  severity  and  prolonged  duration  of  the  secondary  stage. 

"That  there  are  some  grounds  for  believing  that  the  tertiary  symptoms  of 
syphilis  are  both  less  frequent  and  less  severe  in  those  who  have  been 
efliciently  treated  by  mercury,  than  in  others. 

"  That  mercury,  cautiously  given,  does  not,  in  a  great  majority  of  cases  do 
any  injury  to  the  general  health,  and  that  its  local  inconveniences  may 
usually  be  prevented. 

"That  the  doctrine  of  the  real  antidotal  character  of  mercui-y  in  respect  to 
syphilis  ought  to  lead  to  much  more  prolonged  administration  of  it,  with  the 
nope  of  destroying  utterly  all  lingering  germs  of  the  malady. 

"  That  most  collected  statistics  as  to  the  duration  of  treatment  and  freedom 
irom  relapse  are  misleading  and  worse  than  useless,  because  usually  the 
treatment  was  far  too  short  to  be  effectual. 

"That  it  has  not  yet  been  proved  that  there  are  any  special  forms  of 
syphilitic  disease  m  which  mercury  ought  to  be  avoided,  although,  as  a  rule 
It  IS  acknowledged  that  it  must  be  used  with  more  caution  in  all  forms  which 
are  attended  with  ulceration  than  in  others. 

"  That  iodide  of  potassium  possesses  little  or  no  efficacy  against  either  the 
primary  or  secondary  form  of  syphilis. 
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"  That  the  efficacy  of  mercury  is  often  most  signally  proved  in  cases  which 
have  utterly  resisted  the  action  of  iodide  of  potassium. 

"  That  it  does  not  much  matter  whether  the  mercury  is  given  by  the  mouth, 
by  inunction,  or  by  the  vapour  bath,  provided  that  whatever  method  is 
selected,  care  is  taken  to  avoid  salivation,  purging,  etc. 

"  That  the  doses  usually  resorted  to  for  internal  administration  are  for  the 
most  part  too  large,  and  thus  often  necessitate  a  premature  discontinuance  of 
the  remedy. 

"  That  if  one  method  of  administration  does  not  proceed  satisfactorily, 
another  should  be  tried ;  and  that  in  no  case  of  difficulty  should  the  vapour 
bath  be  forgotten." 

Many  other  writers  agree  with  Mr.  Hutcliinson.  Dr.  Eeyes,  of  New 
York,  recommends  the  unremitting  use  of  mercury  for  at  least  two 
years,  and  sometimes  longer,  in  small  doses  incapable  of  producing 
physiological  effects.  Dr.  Keyes  entertains  the  belief  that  syphilis 
can  be  eradicated. 

Most  of  the  forms  of  congenital  syphilis  of  children  succumb  to 
mei'cury  with  singular  rapidity.  It  is  a  common  practice  to  give  to 
children  small  doses,  such  as  a  quarter  of  a  grain  of  grey  powder,  and  to 
add  to  it  a  small  portion  of  Dover's  powder  to  prevent  relaxation  of  the 
bowels.  But  I  am  convinced  that  much  larger  doses  of  grey  powder 
are  more  beneficial,  and  remove  the  disease  far  more  quickly,  and 
succeed,  indeed,  where  the  smaller  dose  fails.  Thus  one,  or  even  two, 
grains  of  grey  powder  may  be  given  three  times  a  day,  unguarded  by 
opium,  for  it  is  the  rarest  thing  for  even  these  doses  to  purge  ;  nay,  if 
any  diarrhoea  exists — a  not  uncommon  complication — these  doses  will 
often  check  it.  Moreover,  this  treatment  may  be  continued  for  a  con- 
siderable time,  till,  indeed,  every  symptom  has  vanished,  without 
producing  any  of  the  toxic  effects  of  the  drug.  As  a  rule,  however, 
one  grain  of  grey  powder,  thrice  daily,  is  sufficient.  Those  compara- 
tively rare  forms  of  congenital  disease,  in  which  the  periosteum  is 
affected  (usually  near  the  articulation  of  some  of  the  long  bones), 
yield  best  to  iodide  of  potassium,  thotigh,  as  far  as  my  experience 
goes,  it  is  still  necessary  in  most  cases  to  resort  to  mercury  to  remove 
the  other  evidences  of  syphilis. 

While  admitting  then  the  general  validity  of  these  views,  it  is 
necessary  to  say  that,  sometimes,  syphilitic  patients  are  apparently 
completely  cured  without  mercury,  by  general  treatment  tending 
merely  to  improve  the  health  ;  and,  further,  that  if  the  health  is  kept 
in  good  order,  the  secondary  symptoms  are  milder  in  character.  Lastly, 
that  cases  of  syphilis  do  occur  which  are  entirely  uninfluenced  by 
mercury,  and  are  curable  only  by  diligent  attention  to  those  hygienic 
circumstances  which  mend  the  general  health. 

■  When  other  means  fail,  mercurial  fumigations,  with  steam,  often 
cure ;  it  is  thus  with  certain  obstinate  syphilitic  rashes. 

The  firmest  believers  in  the  efficacy  of  mercury  in  sypHlis  are 
unanimously  agreed  that  to  give  it  in  quantities  sufficient  to  produce 
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salivation,  is  not  only  undesirable,  but  pernicious,  yet  it  appears 
that  those  preparations  which  salivate  quickest  manifest  the  greatest 
power  over  the  disease,  and  hence  the  metallic  and  mercurous  pre- 
parations, such  as  grey  poAvder  and  calomel,  are  preferred  by  some  to 
the  mercuric  salts,  such  as  corrosive  sublimate.  The  use  of  mercury 
should  be  persisted  in  for  not  less  than  a  year  from  the  time  of  infec- 
tion. 

Special  attention  to  the  mouth,  in  the  way  of  cleanliness  and  the 
removal  of  any  source  of  irritation,  such  as  unsound  teeth,  etc.,  is  im- 
portant during  a  course  of  mercury.  Fruit  and  fresh  vegetables  may 
excite  diarrhoea,  and,  therefore,  a  little  watchfulness  is  called  for  in 
their  use. 

It  was  formerly  thought  that  mercury  salts  were  endowed  with  the 
power  of  controlling  inflammation,  and  to  this  end  they  were  con- 
stantly given,  even  to  salivation ;  now,  however,  their  use  under  such 
circumstances  is  much  less  general.  Bichloride  of  mercury,  however, 
certainly  does  appear  to  be  of  great  use  in  iritis  and  inflammations 
of  the  deep-seated  parts  of  the  eye ;  in  other  inflammations  also, 
especially  of  the  serous  membranes,  it  is  probably  of  service  in  check- 
ing the  inflammation  and  in  promoting  the  absorption  of  effused 
products. 

According  to  very  high  authorities,  among  whom  may  be  men- 
tioned Dr.  Parkes,  small  doses  of  calomel  may  be  very  beneficially 
given  in  typhoid  fever.  The  drug  should  be  given  at  the  commence- 
ment of  the  attack  ;  some  think  it  useless  after  the  ninth  or  tenth 
day.  It  is  considered  to  lessen  the  height  of  the  fever,  to  shorten  its 
course,  to  render  the  intestinal  derangement  much  milder,  and  to 
check  the  diarrhoea.  Some  push  the  medicine  till  the  gums  are 
slightly  touched ;  but  this  practice,  not  only  unnecessary,  but  harmful, 
should  be  carefully  avoided.  The  use  of  calomel  in  typhoid  fever  is 
claimed  by  many  on  the  ground  of  its  antiseptic  action ;  but  the  value 
of  the  antiseptic  treatment  of  typhoid  cannot  be  said  to  be  established. 
{See  also  tender  Chlorine.) 

Calomel  administered  several  times  a  day  has  been  strongly  recom- 
mended as  a  powerful  diuretic  in  cardiac  dropsy,  and,  by  some  writers, 
also  in  renal  dropsy.  In  combination  with  digitalis  and  squill, 
according  to  the  formula— of  each  one  grain,  in  pill  form  with  extract 
of  henbane — it  is  very  effectual. 

It  has  been  recommended  in  cirrhotic  ascites.  Sometimes  its  effects 
are  temporary  only. 

In  a  certain  stage  of  tonsilitis  the  influence  of  mercury  is  most 
marked,  owing,  probably,  to  its  absorption  into  the  circulation.  Thus 
in  quinsy  or  scarlatina,  when  the  enlarged  tonsils  almost  meet  and 
block  the  passage,  and  when  the  difficulty  in  swallowing  is  nearly  in- 
superable, with  danger  even  of  suffocation,  at  such  a  crisis,  a  third  of 
a  grain  of  grey  powder,  taken  every  hour,  will  greatly  reduce  the  swell- 
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ing  within  a  few  hours,  aud  obviate  both  the  distress  and  the  danger; 
even  if  an  abscess  should  have  formed,  its  maturation  and  evacuation 
appear  to  be  effected  more  quickly. 

The  same  powder,  administered  in  the  same  dose  three  or  four  times 
daily,  is  useful  in  mumps,  relieving  speedily  both  the  swelling  and 
the  pain.  As  in  the  last  case,  the  drug  acts,  probably,  only  after  its 
absorption. 

To  prevent  or  mitigate  an  attack  of  sick  headache,  it  is  a  common 
and  often  successful  practice  to  take  a  mercurial  purge,  generally  in 
the  form  of  a  blue  pill.  For  further  suggestions  as  to  the  employ- 
ment of  mercury  in  this  troublesome  affection,  the  reader  is  referred 
to  the  section  on  Podophyllum. 

We  have  already  referred  to  the  power  of  mercury  preparations,  as 
a  class,  to  destroy  the  lower  forms  of  life,  and  to  the  application  of 
this  fact  in  the  treatment  of  parasites  of  the  body  and  of  certain 
parasitic  moulds.  The  germicidal  power  of  mercury  salts  has  been 
established  by  mimerous  investigations  and  extensive  experience.  To 
Koch  in  particular,  we  are  indebted  for  knowledge  upon  this  subject. 
His  researches  have  been  confirmed  amongst  many  others  by  Sternberg, 
and  it  is  now  firmly  established  that  mercuric  bichloride  is  a  most 
powerful  germicide.  In  regard  to  its  power  to  destroy  the  micrococcus 
of  pus,  Sternberg  thus  ranks  it  relatively  to  other  germicidal  agents  : — 
Mercuric  bichloride  0-005%,  potassium  pei-manganate  0-12%,  iodine 
0-2%,  creasote  0-5%,  carbolic  acid  1-0%,  zinc  chloride  2%.^  This 
germicidal  power  has  led  to  the  use  of  Aveak  mercuric  bichloride  solu- 
tions in  antiseptic  surgery  (see  surgical  treatises  for  the  various 
mercurial  dressings)  and  as  a  topical  application  in  diphtheria.  A 
solution  of  1  in  2,000  to  1  in  1,000  applied  frequently  may  be  used 
in  diphtheria  :  some  advise  a  strength  of  1  in  500. 

Potassio-mercuric  iodide  is  a  germicide  four  or  five  times  more 
powerful  than  mercuric  bichloride.  It  may  be  used  in  the  strength 
of  1  part  in  12,000  (Levis). 

To  disinfect  stools,  e.g.  of  typhoid  fever,  the  excreta  should  receive 
not  less  than  an  equal  hulk  of  a  1  per  1,000  solution.  To  disinfect 
sputa,  e.g.  in  phthisis,  carbolic  acid  is  a  better  disinfectant  (see  Car- 
bolic acid),  probably  because  the  mercury  coagulates  the  albuminoids 
present.  Albumen  and  sulphides  interfere  seriously  with  the  efficiency 
of  corrosive  sublimate.  Koch,  therefore,  directs  that  so  much  of  the 
mercurial  should  be  added  to  such  fluids  as  to  ensure  the  presence  of 
at  least  1  in  6,000  after  the  formation  of  insoluble  compounds, 
albuminates^  sulphides,  etc.  He  says  we  may  test  this  point  by 
putting  into  the  fluid,  to  be  disinfected,  bright  strips  of  copper ;  if 

»  These  percentage  figures  represent  the  percentage  strengths  of  solutions 
tidequate  to  destroy  the  above  micrococcus  of  pus.  For  other  organisms, 
figures  almost  equally  striking  show  the  very  high  germicidal  power  of  cor- 
rosive sublimate.   {See  Brunton's  tables,  Pharmacology  and  TherapeutKs.) 
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within  half  an  hour  there  is  a  bright  mercurial  deposit  (amalgam) 
upon  the  copper,  there  is  sufficient  free  mercury  present  for  the 
purpose.  {Microparasites  in  Disease^  New  Syd.  Soc,  p.  B17.) 

Mercury,  both  as  calomel  and  as  corrosive  sublimate,  has  been 
employed  in  some  affections  for  its  disinfectant  powers.  Thus  in 
typhoid  fever  it  has  been  used,  and  in  the  septic  blood  state  of  ma- 
lignant endocarditis.  Broadbent  recommends  corrosive  sublimate  in 
tj'phoid  "when  the  motions  are  sjDecially  offensive  and  accompanied 
by  much  gas,  the  abdomen  being  tumid  and  the  temperature  high." 
Under  these  conditions  he  says,  "from  half  to  one  drachm  of  the 
solution  of  perchloride  of  mercury,  with  perhaps  one  or  two  grains  of 
quinine,  may  be  given  every  four  hours  for  two  or  three  days  with 
excelleat  effects."  He  says  further :  "  When  the  nervous  system  is 
evidently  overwhelmed  by  poison,  while  the  abdominal  symptoms  are 
slight,  the  local  lesions  may  be  disregarded,  and  two  or  three  grains 
of  calomel  may  be  administered  once  or  on  two  successive  days."  It 
cannot  be  said,  however,  that  intestinal  asepsis  in  typhoid  fever  has 
gained  ground  to  any  very  marked  extent.    (See  also  Chlorine.) 

In  malignant  (ulcerative)  endocarditis,  mercuric  chloride  has  been 
given  in  full  dose,  i.e.  as  large  as  can  be  borne,  and  it  is  said  with 
good  effects  in  some  cases. 
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Applied  to  the  unbroken  skin,  the  soluble  salts  of  copper  produce  no 
visible  effect.  They  unite  with  the  soluble  albuminous  substances  on 
sores,  forming  an  insoluble  albuminate,  which  coats  the  surface,  and, 
in  an  imperfect  manner,  may  take  the  place  of  the  lost  cuticle.  The 
thin  pellicle  thus  formed  protects  the  delicate  structures  from  the  air, 
and  the  substances  floating  in  it,  and  so  promotes  the  healing  process. 
Like  the  salts  of  many  other  metals,  these  salts  condense  the  struc- 
tures and  constringe  the  blood-vessels,  and  so  lessen  the  supply  of 
blood  to  the  part ;  they  may  do  so,  even  to  the  extent  of  ai-resting 
haemorrhage  from  the  small  vessels.  They  act  besides,  however, 
according  to  their  concentration,  as  irritants  or  stimulants,  to  the 
delicate  tissues,  producing  sometimes  slight  inflammation,  with  some 
smarting. 

To  arrest  bleeding,  and  as  a  stimulant  to  indolent  sores,  the  sulphate 
is  most  employed,  either  in  stick  or  solution,  or  as  an  ointment. 

Indolent  forms  of  impetigo,  after  resisting  the  more  usual  applica- 
tions, will  sometimes  yield  to  sulphate  of  copper. 

In  tinea  tarsi  the  solid  sulphate  may  be  rubbed,  often  with  con- 
spicuous advantage,  along  the  edges  of  the  eyelids,  the  eyelashes 
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having  been  previously  cut  off  closely,  and  the  scaba  carefully  re- 
moved. Indeed,  in  every  case  where  slight  stimulation  is  required, 
this  salt  may  be  used.  Milder  in  its  action  than  nitrate  of  silver,  it 
excites  much  less  pain. 

Solutions  of  the  sulphate  of  copper  are  employed  in  gonorrhoea, 
gleet,  and  leucorrhoea. 

The  soluble  salts  combine  in  the  mouth  with  the  liquid  albuminous 
substances  of  this  cavity,  and  precipitate  them  more  or  less  com- 
pletely ;  but  if  used  in  quantity  more  than  sufficient  to  do  this,  the 
mucous  membrane  itself  will  be  attacked  in  a  manner  altogether  similar 
to  the  abraded  skin.  These  salts  possess  a  metallic  styptic  taste.  The 
sulphate  in  the  solid  form  may  be  applied  with  advantage  to  the  spots 
of  psoriasis,  simple  or  specific,  which  affect  the  tongue  ;  also  to  indolent 
sores  of  the  tongue.  Painted  in  solution  along  the  edges  of  the  gums 
in  ulcerative  stomatitis,  sulphate  of  copper  generally  heals  quickly  the 
ulcerated  surfaces ;  however,  on  the  whole,  the  use  of  dried  alum  is  to 
be  preferred. 

A  weak  solution  of  sulphate  of  copper  painted  over  the  mucous 
membrane  will  remove  the  white  curdy-looking  coating  of  thrush, 
and  prevent  its  renewal. 

The  soluble  salts  of  copper  behave  in  the  stomach  in  the  same 
manner  as  in  the  mouth,  and  if  taken  in  large  quantities,  act  as 
powerful  irritant  poisons. 

These  salts  are  emetic ;  the  sulphate,  being  speedy,  and  very 
effectual,  is  not  unfrequently  prescribed.  A  good  way  to  give  this 
salt  as  a  vomit  is  to  administer  it  in  small  and  frequently-repeated 
doses.  It  generally  produces  one  copious  ejection  without  producing 
much  nausea  or  prostration,  neither  does  it  cause  any  attendant 
purging.  It  is  supposed  to  exert  an  especial  therapeutic  action  on 
the  larynx,  hence  it  is  sometimes  given  in  croup,  and  for  a  double 
reason  therefore  is  used  when  it  is  necessary  to  expel  any  obstructive 
substances  from  the  glottis  by  the  mechanical  efforts  of  vomiting. 

Copper  salts,  like  zinc  salts,  alum,  mustard,  common  salt,  warm 
water  and  bitter  infusions,  act  topically  on  the  stomach,  and  slightly 
also  by  a  direct  action  on  the  vomiting  centre,  after  absorption  into 
the  blood. 

In  moderate  doses  the  salts  are  astringent  to  the  mucous  mem- 
brane of  the  intestines,  and  the  sulphate,  administered  either  by  the 
mouth  or  by  injection  into  the  rectum,  is  often  effectual  in  sta3nng 
severe  chi'onic  or  acute  diarrhoea,  whether  or  not  depending  upon 
serious  organic  disease. 

Copper  salts,  taken  for  a  considerable  time  in  small  quantities,  are 
said  to  give  rise  to  a  condition  not  unlike  that  produced  by  lead, 
i.e.  there  may  be  colic,  with  alternating  constipation  and  diarrhoea, 
and  it  is  even  said  that  paralysis  of  the  upper  extremities,  undis- 
tinguishable  from  that  of  lead,  may  arise. 


PREPARATIONS  OF  ZINC 


279. 


Salts  of  copper  find  their  way  into  the  blood,  and  exist  there, 
probably,  as  albuminates. 

Drs.  Levi  and  Barduzzi  find  that  small  doses  of  sulphate  of  copper 
promote  assimilation,  and  increase  strength  and  "flesh"  in  man  and 
animals.  They  are  used  with  benefit  in  erythema,  ecthyma,  eczema, 
scrofula,  and  tuberculosis  ;  their  mode  of  action  here  would  probably 
come  under  the  head  of  alterative.  Copper,  therefore,  appears  to  act 
physiologically  and  therapeutically  much  like  arsenic,  and,  like  it, 
should  be  taken  with,  or  soon  after,  food. 

Copper  salts  have  been  given  in  cholera  and  epilepsy. 

Copper  is  eliminated  both  by  the  urine  and  faeces. 


PEEPARATIONS  OF  ZING 

The  members  of  this  groiip  are  employed  in  various  ways  as  external 
applications. 

Even  in  dilute  solutions  chloride  of  zinc  destroys  the  lower  forms 
of  life,  and  is  thus  disinfectant  and  antiseptic.  It  has  been  used  to 
destroy  the  contagiousness  of  typhoid  stools.  A  strong  solution  should 
be  poiired  into  the  bed-pan  before,  or  immediately  after,  an  evacuation. 
Zinc  chloride  does  not,  however,  come  near  corrosive  sublimate  in 
disinfecting  power,  and  is  greatly  inferior  to  carbolic  acid.  Koch 
regards  it  as  practically  worthless  as  a  disinfectant. 

The  common  action  of  zinc  salts  is  astringent  and  irritant,  but  on 
account  of  differences  in  degree  of  solubility,  varying  affinities  for 
water,  and  perhaps  for  the  tissues,  the  several  members  of  this  group 
manifest  these  properties  in  unequal  degrees. 

The  chloride  and  iodide,  owing  to  their  high  diffusion-power  and 
great  affinity  for  water,  are  the  most  energetic,  yet  even  these 
remain  almost  inert  when  applied  to  the  skin,  unless  the  cuticle  is 
first  removed,  then  however  they  permeate  the  tissues,  and  destroy 
them  to  a  considerable  depth.  The  chloride  produces  at  first  a 
sensation  of  warmth,  which  increases  to  a  burning  pain,  which  may 
last  seven  or  eight  hours ;  by  this  time  the  tissues  will  have  been 
destroyed,  and  a  white  eschar  formed,  which  separates  in  from  seven 
to  twelve  days.  The  chloride  and  iodide,  as  we  have  just  said,  have 
hitherto  been  regarded  as  the  most  energetic  salts  of  this  series  ;  but 
recently  Mr.  John  Marshall  has  shown  by  experiments  that  the 
nitrate  penetrates  even  deeper  than  the  chloride,  destroying  the 
tissues  to  a  greater  depth;  according  to  the  same  authority,  the 
nitrate  possesses  the  further  advantage  of  producing  less  pain  than 
the  chloride.  These  three  preparations,  but  especially  the  chloride, 
are  used  as  caustics  to  neevi,  warts,  condylomata,  the  skin  affected 
with  lupus,  and  to  syphilitic  ulcers. 

A  grain  or  two  grains  of  chloride  of  zinc  dissolved  in  a  pint  of 
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water,  and  a  little  of  this  solution  injected  hourly  during  the  day, 
is  useful  in  gonorrhoea,  if  treated  at  its  very  beginning,  removing 
the  disease  often  in  from  twenty-four  to  forty-eight  hours.  Eest,  if 
possible,  should  be  observed  during  the  treatment,  but  this  is  not 
indispensable.  Should  the  frequent  injection  cause  any  pain  in  the 
testicles,  they  should  be  suspended,  and  frequently  fomented  with 
hot  water ;  if,  notwithstanding,  the  pain  continues  and  the  swelling 
increases,  the  injection  must  be  employed  less  often. 

A  solution  so  weak  as  the  one  recommended  is  no  better,  it  may 
be  said,  than  simple  water,  but  the  fact  is  that  simple  water  does 
not  cure  with  anything  like  the  same  rapidity.  Moreover,  if  some 
of  this  solution  is  taken  into  the  mouth,  and  retained  there  a  few 
seconds,  it  will  produce  a  decided  roughness  of  the  mucous  membrane  ; 
now,  if  the  solution  is  strong  enough  to  affect  in  this  way  the  mucous 
membrane  of  the  mouth,  it  will  certainly  influence,  in  at  least  an 
equal  degree,  the  similar,  but  more  sensitive,  structure  of  the  urethra. 

The  sulphate  having  a  lower  diffusion-power,  its  action  is  much 
more  su]Derficia].  In  common  with  the  other  soluble  salts  of  zinc, 
it  forms  an  insoluble  compound  with  albumen,  and  by  virtue  of  its 
astringency  condenses  the  tissues,  and  contracts  the  blood-vessels. 
As  a  stimulant  and  astringent  it  lessens  the  secretions,  and  promotes 
a  healthier  growth  in  ill-conditioned,  free-secreting  sores  or  eruptions. 
It  is  much  used  in  general  and  special  surgery  as  a  simple  astringent 
wash.  As  an  eye  lotion  it  is  used  in  the  strength  of  one  or  two 
grains  to  the  ounce  of  water,  the  weaker  solution  preferably.  In 
common  with  the  chloride  it  is  used  as  an  injection  in  gonorrhoea 
or  gleet. 

In  chronic  inflammations  of  the  throat  it  may  be  used  as  a  spray, 
five  to  ten  grains  to  the  ounce,  or  it  may  be  brushed  on  in  the  same 
strength.  In  simple  relaxed  throat  it  may  be  used,  frequently,  as  a 
gargle,  in  weaker  solution. 

Sulphate  of  zinc  is  sometimes  added  to  alum  injections  in  the  treat- 
ment of  leucorrhcea.  If  used  alone,  a  convenient  strength  is  three 
grains  to  the  ounce. 

The  carbonate  and  oxide  are  insoluble,  or  but  very  slightly  soluble, 
in  the  animal  fluids,  and  as  these  compounds  possess  no  affinity  for 
water,  their  action  on  the  tissues  is  very  weak.  They  are,  however, 
slightly  astringent,  and  are  useful  on  account  of  this  property,  in  the 
form  of  ointment,  or  of  powder.  The  ointment  of  the  oxide  is  used  as 
a  mild  stimulating  application  in  eczema,  intertrigo,  and  impetigo, 
when,  inflammation  having  subsided,  the  raw  surface  is  left  in  an 
indolent  state,  with  very  little  disposition  to  heal.  Both  the  oxide 
and  the  carbonate  are  used  as  dusting  powders  in  these  same  affec- 
tions, and  are,  perhaps,  the  best  powders  for  this  purpose ;  but,  as  a 
rule,  greasy  applications  are  i^referable.  Diluted  with  one  or  more 
parts  of  starch  with  or  without  the  addition  of  a  small  proportion  of 
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boric  acid  (whicli  see),  it  makes  an  excellent  dusting  powder  or  oint- 
ment. In  excessive,  and  also  in  offensive,  perspirations.  Shoemaker 
speaks  very  highly  of  the  following  prescription :  oleate  of  zinc 
three  parts,  starch  four  parts,  used  as  a  dusting  powder.  This 
powder  may  or  may  not  be  perfumed  with  thymol  one  five-hundredth 
part.    {See  Extra  Pharmacopceia.) 

The  more  soluble  preparations  of  zinc  possess  a  metallic  styptic 
taste.  None  are  employed  in  diseases  of  the  mouth.  [The  chloride 
has  been  used  to  destroy  the  exposed  painful  pulp  of  decayed  teeth.] 

The  carbonate  in  large  doses  produces  some  nausea  and  vomiting ; 
but  a  full  dose  of  the  sulphate  acts  much  more  speedily,  is  a  safe 
emetic,  producing  little  prostration  or  nausea,  and  generally  empties 
the  stomach  in  one  complete  evacuation.  It  is,  therefore,  the  best 
emetic  in  cases  of  poisoning,  being  far  preferable  to  the  slow  and  un- 
certain action  of  ipecacuanha.  It  may  also  be  employed  as  an  emetic 
in  bronchitis  or  croup, — in  bronchitis,  to  expel  the  mucus  from  the 
bronchial  tubes,  in  croup,  the  false  membrane  from  the  larjmx ;  for 
both  of  these  purposes,  however,  other  emetics  are  mostly  preferred. 
In  doses  short  of  the  induction  of  vomiting  the  sulphate  may  be 
employed,  in  painful  affections  of  the  stomach,  dependent  on  chronic 
inflammation  of  the  mucous  membrane.  Injected  into  the  blood,  the 
sulphate  does  excite  vomiting  ;  it  acts,  however,  chiefly  by  a  direct 
topical  action  on  the  stomach,  i.e.  it  acts  more  powerfully  when  in- 
troduced into  the  stomach.  The  chloride  being  a  corrosive  poison  is 
never  used  as  an  emetic. 

On  account  of  its  slight  solubility,  the  oxide  exerts  but  slight 
action  on  the  stomach,  little  being  dissolved  unless  much  acid  is 
present  in  the  stomach. 

Like  most  other  metallic  preparations,  the  oxide  and  sulphate  of 
zinc  are  useful  in  acute  or  chronic  diarrhoea.  Dr.  Brackenridge 
recommends  strongly  the  oxide  of  zinc,  in  two  to  four  grain  doses 
every  three  hours,  in  the  diarrhoea  of  children.  The  direct  astringent 
action  of  sulphate  of  zinc  upon  the  intestine  must  take  effect  on  the 
upper  part  of  the  canal,  since  the  portion  escaping  absorption  must 
be  speedily  converted  into  an  inert  sulphide. 

The  stomach  may  become  habituated  to  the  ingestion  of  very  large 
doses  of  the  sulphate,  to  the  extent,  even,  of  forty  grains  thrice  daily, 
without  obvious  bad  results,  or  at  least  without  inducing  either  nausea 
or  vomiting,  or  other  discomfort.  As  it  has  been  shown,  however, 
that  superficial  ulceration  of  the  stomach  may  be  produced,  the  pro- 
longed employment  of  such  doses  is  imprudent. 

Zinc  colic  has  been  described  along  with  other  symptoms,  including 
constipation,  vomiting,  and  prostration ;  a  disagreeable  taste  in  the 
mouth  is  often  complained  of. 

Zinc  finds  its  way  into  the  blood,  and  exists  there  probably  as  an 
albuminate. 


282 


PREPARATIONS  OF  ZINC 


The  oxide  and  sulplmte  have  been  employed  with  advantage  in 
epileps}'  and  whooping-cough.  In  bromide  of  potassium  we  now 
possess  a  better  remedy  for  epilepsy,  but  in  certain  cases  rebellious 
to  bromides,  zinc  salts  are  of  value.  Dr.  Gowers  considers  the  lactate 
and  citrate  of  zinc  the  best  preparations.  They  may  be  given,  after 
meals,  in  doses  "  increased  i;p  to  eight,  ten  or  even  fifteen  grains 
twice  or  three  times  a  day,  without  producing  nausea." 

Sulphate  of  zinc  is  often  very  iiseful  in  chorea.  Like  tartar-emetic, 
it  succeeds  best  when  given  in  doses  sufficient  to  produce  nausea,  or 
even  vomiting,  and  this  daily ;  to  effect  this,  however,  the  dose 
must  be  increased  rapidly.  It  is  astonishing  how  much  of  this 
drug  can  be  borne,  for  I  have  given  fifteen  and  sometimes  twenty- 
two  grains  every  two  hours  without  producing  nausea.  Thus  ad- 
ministered this  salt  often  effects  striking  improvement,  but  these 
heroic  doses  may,  after  a  time,  excite  pain  at  the  pit  of  the  stomach 
with  loss  of  appetite ;  when  this  happens,  another  emetic,  e.g.  tartar- 
emetic,  may  be  substituted  with  advantage.  When  given  to  excite 
nausea,  it  is  a  good  plan  to  administer  a  dose  before  breakfast. 

It  is  a  noteworthy  fact  that  most  emetics  are  useful  in  chorea.  Do 
they  act  by  exciting  the  state  of  nausea,  or  is  their  beneficial  opera- 
tion a  direct  one  upon  the  nervous  centres,  and  the  induction  of 
nausea  an  unnecessary  concomitant  ?  Inasmuch  as  improvement 
occurs  in  many  cases  independently  of  the  induction  of  nausea,  the 
latter  suggestion  is  the  more  probable. 

Zinc  salts  are  reputed  to  be  powerful  "nervine  tonics,"  a  somewhat 
vague  expression,  meant,  I  suppose,  to  imply  that  they  promote  the 
nutrition  of  the  nervous  system ;  some  authorities  attribute  to  this 
property  the  influence  of  these  salts  over  chorea.  In  certain  forms 
of  hysteria  zinc  salts  are  useful,  in  particular  the  valerianate  :  this 
action  also  is  described  by  many  as  "nervine  tonic."  {See  Valerianates.) 

Dr.  Hammond  recommends  oxide  of  zinc,  in  two  to  five-grain  doses, 
for  nervous  headache. 

These  substances  are  reputed  to  be  antispasmodic.  When  they 
produce  nausea,  po  doubt  they  indirectly  act  thus  ;  but  it  is  doubtful 
whether  non-emetic  doses  are  efficient  antispasmodics. 

The  oxide,  in  two  or  four-grain  dose,  nightly,  often  controls  profuse 
colliquative  sweating  :  it  is  commonly  combined  with  the  extract  of 
belladonna,  gr.  in  pill-form.  It  is  said  also  to  check  the  pro- 
fuse secretion  from  the  bronchial  mucous  membrane  in  some  forms  of 
bronchitis. 

This  metal  does  not  become  fixed  in  the  body,  nor  does  it,  like  lead  or 
mercury,  produce  a  chronic  affection.  Zinc  salts  are  eliminated  from 
the  body  less  rapidly  than  some  other  metals  ;  they  pass  out  in  small 
quantities  only,  by  the  urine,  the  bowel  being  the  chief  eliminator.  It 
has  been  asserted  that  very  little  of  the  salts  pass  into  the  blood ; 
this  may  be  true,  but  the  fact  that  the  chief  part  may  be  re-obtained 
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from  the  fteces  is  no  proof  of  this  statement,  since  zinc,  like  many 
other  metals,  is  probably  excreted  by  the  mucous  membrane  of  the 
intestines,  and  by  the  liver. 


PEEPARATIONS  OF  ANTIMONY 

Tartar-emetic,  in  the  form  of  ointment,  excites  in  the  skin  a  cha- 
racteristic inflammation,  at  first  papular,  then  vesicular,  and  lastly 
piTstular.  The  rash  thus  runs  the  course  of  the  eruption  of  small-pox, 
and  in  each  stage  may  simulate  it  very  closely,  thoiTgh  there  are 
points  of  difference  distinguishable  to  a  practised  eye.  Like  the 
smallpox  eruption,  this  rash  often  scars,  and  the  capricious  and  pain- 
ful action  of  the  ointment  renders  it  in  general  an  unsuitable  external 
application.  Years  ago  tartar-emetic  ointment  used  to  be  emplo3^ed 
as  a  counter-irritant  to  obtain  a  powerful  persistent  action,  for  in^ 
stance,  in  tubercular  meningitis  it  was  thus  applied  to  the  scalp ;  it 
is  now  rarely  used  for  this  purpose. 

Chloride  of  antimony  is  a  powerful  escharotic,  biit  it  produces  an 
ill-conditioned,  slow-healing  sore. 

Tartar-emetic  being  the  most  used  member  of  this  group,  our 
remarks,  except  when  the  contrary  is  stated,  will  apply  to  this  com- 
pound. 

After  small  medicinal  doses  the  stomach  experiences  a  slight  sen- 
sation of  soreness — a  sensation  easily  mistaken  for  hiinger.  Pushed 
yet  further,  the  drug  produces  increased  secretion  of  mucus  from  the 
stomach  and  intestines,  to  the  extent  of  inducing  numerou.s  moist 
motions ;  diarrhoea  with  colic  may  set  in.  The  bronchial  mucous 
membrane  also  yields  an  increased  secretion,  and,  probably,  the  secre- 
tions of  the  mucous  tracts  generally  are  augmented.  (Antimony  is 
never  used  as  a  purgative  ;  in  fact,  opium  is  frequently  given  in  com- 
bination with  tartar-emetic,  expressly  to  prevent  purgation.)  Larger 
doses  excite  nausea  and  vomiting.  As  an  emetic,  tartarized  antimony 
produces  considerable  depression,  with  a  much  greater  degree  of 
nausea  than  is  the  case  with  other  emetics  ;  the  repeated  vomiting  is 
accompanied  by  great  straining.  ^  Its  emetic  action  is  somewhat  tardy, 
sometimes  twenty  minutes  to  half  an  hour  elapsing,  hence  in  cases  of 
poisoning  it  is  unsuitable. 

Majendie  has  shown  that,  when  injected  into  the  veins,  tartar- 
emetic  excites  nausea,  even  after  the  removal  of  the  stomach  and  its 
substitution  by  a  pig's  bladder  ;  hence  it  has  been  generally  held  that 

1  Tartar-emetic  was  formerly  employed  to  induce  muscular  weakness  and 
relaxation  of  spasm,  in  order  to  facilitate  the  reduction  of  dislocations  and 
of  hemise ;  but  in  such  cases  chloroform  and  ether  have  now  completely 
superseded  it. 
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this  salt  produces  vomiting,  not  by  its  effects  on  the  stomach,  but  on 
the  nervous  centres.  Grimm  finds  that,  when  injected  into  a  vein,  it 
excites  vomiting  more  slowly,  and  that  a  larger  dose  is  required  than 
when  administered  by  the  stomach,  whence  he  concludes  that  tartar- 
emetic  produces  vomiting  largely,  though  not  wholly,  by  its  effects  on 
the  terminations  of  the  nerves  of  the  stomach.  He  disposes  of  the 
difficulty  raised  against  this  view  by  Majendie's  experiment,  by 
assuming  that  tartar-emetic  excites  nausea  by  its  effects  upon  the 
termination  of  the  nerves  of  the  oesophagus  and  intestines  ;  the  drug 
gaining  access  to  these  parts,  after  its  injection  into  the  blood,  by  -an 
excretory  action.  Other  observers  explain  the  foregoing  facts  upon 
the  supposition  that  tartar-emetic  acts  both  on  the  terminations  of  the 
nerves  of  the  stomach  and  also,  directly,  on  the  centre  for  vomiting  : 
this  is  the  view  generally  accepted. 

Trousseau  taught  that  food  influences  greatly  the  action  of  anti- 
mony, a  low  diet  favouring  the  production  of  its  constitutional  effects, 
and  a  full  diet  its  emetic  and  purgative  effects.  Its  action  is  further 
modified  by  the  quantity  of  water  administered  with  it,  for  if  this  is 
small,  vomiting  takes  place,  if  large,  diarrhoea.  Trousseau  fui'ther 
observes  that  certain  substances  modify  the  effects  of  antimony ;  thus, 
wine  and  acid  fruits,  both  fresh  and  preserved,  develop  its  emetic  and 
purgative  properties. 

The  soluble  antimony  compounds  enter  the  blood  easily,  but  the  form 
they  assume  there  is  unknown.  Possibly,  the  oxide  of  the  metal, 
either  in  the  stomach,  intestines  or  blood,  combines  with  albumen, 
forming  an  albuminate.  Antimony  compounds,  however,  do  not,  it  is 
said,  combine  with  albumen,  except  in  acid  solutions,  and  then,  only, 
to  form  an  insoluble  compound.  The  mode  of  entry  is  therefore  not 
known. 

In  acute  poisoning  by  tartar-emetic  violent  and  continuous  vomiting 
occurs,  accompanied  by  a  diarrhoea  of  bilious  and  bloody  stools ;  some- 
times the  symptoms  of  gastro-enteritis,  sometimes  those  of  peritonitis, 
are  present.  The  prostration  is  intense,  and  profound,  and  repeated 
faintings  take  place.  The  respirations  and  the  pulse  are  said  to  be 
reduced  both  in  frequency  and  in  strength ;  others  assert  that  the 
pulse  is  more  frequent. 

The  post-mortem  appearances  are,  inflammation  of  the  stomach  and 
intestines,  but  not  often  of  the  gullet;  according  to  Harley,  the 
rectum  is  often  inflamed.  The  peritoneum  may  also  be  inflamed,  and 
some  inflammation  of  the  lungs  is  usually  observable,  sufficiently  fre- 
quently, indeed,  to  make  it  probable  that  tartar-emetic  exerts  an 
especial  action  on  these  organs. 

In  the  treatment  of  poisoning  by  tartar-emetic  the  vomiting  should 
be  promoted  by  warm  demulcent  drinks,  and  strong  tea  or  coffee, 
tannin,  or  decoction  of  oak  bark  should  be  diligently  administered. 
Stimulants  may  be  required  to  meet  the  depression, 
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In  antimonial  poisoning  there  is  great  motor  and  sensory  paralysis, 
and  loss  of  reiiex  action.  The  loss  of  reflex  action  and  of  motor  power 
is  due,  Radziejewski  shows,  to  the  effect  of  the  tartai'-emetic  on  the 
cord.  This  salt  also  affects  powerfully  the  heart  of  the  frog,  slowing 
and  then  arresting  it  in  diastole ;  the  heart  of  warm-blooded  animals 
is  affected  in  the  same  way,  and  simultaneously  the  arterial  pressure 
falls  greatly.  At  this  stage,  while  the  pulse  may  be  slow  and  the 
diastolic  paiises  long,  each  individual  beat  may  influence  the  mercurial 
column  of  the  cardiometer  five  times  more  than  normal,  i.e.  the  oscilla- 
tion becomes  much  more  marked.  After  a  large  dose  the  pulse  becomes 
at  last  very  frequent  and  feeble,  and  the  heart  stops  in  diastole. 
After  it  has  entered  the  circulation,  tartar-emetic  affects  the  heart  by 
direct  contact ;  this  may  be  seen  when  the  heart  is  removed  from  the 
body,  the  drug  being  directly  applied  to  it.  Eadziejewski  has  shown 
that  the  ends  of  the  vagi  are  paralyzed,  and  Ackermann  that  the 
contractility  of  the  cardiac  muscle  is  destroyed. 

In  the  Joiornal  of  Physiology,  I  have  published,  in  conjunction  with 
Dr.  Murrell,  some  experiments  showing  that  tartar-emetic,  like  potas- 
sium salts,  arsenious  acid,  aconitia  and  hydrocyanic  acid,  is  a  proto- 
plasmic poison  which  destroys  the  functions  of  all  the  organs  of  the 
body  in  the  order  of  their  vital  endowments.  We  have  shown  that 
the  general  paralysis  which  ensues  in  a  frog  after  the  hypodermic 
injection  of  tartar-emetic  is  due  to  the  action  of  the  drug  on  the  spinal 
cord,  thus  confirming  previous  experimenters ;  and  further  that  tartar- 
emetic  is  also  a  direct  paralyzer  of  the  motor  nerves,  and  of  the 
muscles.  Our  experiments  confirm  the  conclusions  of  previous 
observers  concerning  the  action  of  tartar-emetic  on  the  muscular 
substance  of  the  heart. 

We  have  thus  shown  that  tartar-emetic  paralyzes  the  central 
nervous  system,  the  motor  nerves,  the  muscles,  and  the  sensory  nerves, 
and  we  are  therefore  led  to  infer  that  tartar-emetic  is  a  protoplasmic 
poison,  destroying  the  function  of  all  nitrogenous  tissue.  Our  experi- 
ments, however,  fail  to  show  whether  it  manifests  for  all  the  nitro- 
genous tissues  an  equal  affinity,  or  whether  it  has  a  special  action  on 
some. 

As  in  the  case  of  potash  salts,  arsenious  acid  and  aconitine,  we 
suggest  that  tartar-emetic  weakens  or  paralyzes  the  heart  through  its 
action  on  all  the  cardiac  tissues,  ganglia,  nerves,  and  muscular  sub- 
stance, affecting  first  the  ganglia,  then  the  nerves,  and,  last,  the  mus- 
cular substance. 

Tartar-emetic  is  a  general,  as  well  as  a  cardiac,  depressant.  The 
general  depression  is  usually  attributed  to  the  action  of  the  drug  on 
the  heart ;  but,  as  antimony  is  a  poison  to  all  nitrogenous  tissu.es,  I 
would  suggest  that  its  depressing  action  is  due  also  to  its  effects  on 
the  central  nervous  system,  the  nerves,  and  the  muscles. 

Antimony  will  not  lower  the  temperatui'e  of  the  body  of  a  healthy 
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person,  if  one  experiment  may  be  accepted  as  sufficient  to  settle  this 
point.  To  a  strong  young  man  I  gave  tartar-emetic  in  half-grain 
dose  every  ten  minutes  for  nearly  seven  hours,  inducing  great 
nausea  and  vomiting,  with  profuse  perspiration ;  but  during  the 
whole  tim6  his  temperature  remained  remarkably  constant,  varying 
not  more  than  0-4  Tah.,  an  amount  of  deviation  quite  within  the 
limits  of  health. 

In  our  experiments  Dr.  Murrell  and  I  noticed  a  peculiar  effect  of 
tartar-emetic  on  the  skin.  In  a  few  hours  the  cuticle  of  a  poisoned 
frog  became  softened  and  gelatiniform,  too  soft  to  be  stripped  off, 
though  it  could  be  easily  scraped  off  every  part  of  the  body.  Even 
small  doses  will  soon  produce  this  remarkable  effect,  for  in  one  ex- 
periment the  skin,  after  a  small  dose,  became  in  this  condition  even 
whilst  the  animal  could  still  crawl  pretty  well. 

Miss  Nunn,  tinder  the  direction  of  Dr.  Michael  Poster,  has  carefully 
worked  out  the  effect  of  tartar-emetic  on  the  skin,  and  the  results  are 
published  in  the  Journal  of  Physiology  for  1878  ;  to  her  investigation 
I  shall  refer  in  the  article  on  Arsenic.  Malcolm  Morris  praises  highly 
tartar-emetic  in  -jV  grain  dose  in  acute  eczema.  It  is  less  successful 
in  the  chronic  forms. 

Like  arsenic  and  phosphorus,  tartar-emetic  destroys  the  glycogenic 
function  of  the  liver,  and  induces  fatty  degeneration  of  this  and 
other  organs.  It  splits  up  nitrogenous  material  into  fat  and  some 
compound  wherefrom  leucin,  tyrosin,  and  urea  are  formed,  so  that  in 
cases  of  antimony  poisoning  there  is  increased  formation  of  urea  in  the 
urine,  and  increased  elimination  of  cai'bonic  acid  in  the  expired  air. 
Tartar-emetic  also  increases  both  the  insensible  perspiration  and  the 
vapour  from  the  lungs,  but  chiefly  the  former. 

The  statements  concerning  the  influence  of  antimony  on  the  urine 
are  conflicting.  The  probable  effect  of  tartar-emetic  on  this  excre- 
tion is  to  lessen  the  amount  of  water  and  of  chloride  of  sodium, 
owing  to  the  increased  perspiration.  The  u.rea  is  greatly  increased, 
apparently  in  proportion  to  the  dose  of  the  antimony ;  the  pigment 
and  viric  acid  are  also  increased,  but  in  a  less  degree. 

Antimony  is  separated  chiefly  by  the  kidneys ;  some,  however, 
passes  with  the  bile,  and  some  by  the  stomach  and  intestines.  A 
portion  is  retained  in  the  body. 

Tartar-emetic  acts,  in  many  respects,  like  aconite  ;  given  in  to  -j^ 
grain  dose,  each  hour,  to  a  fever  patient,  it  produces  copious  perspira- 
tions, and  slows  the  pulse :  upon  this,  restlessness,  etc.,  disajspear. 
In  -gV  grain  dose  it  often  excites  troublesome  sickness,  even  in  adults, 
and  it  is  better  therefore  to  begin  with  a  oV  to  sV  grain.  In  my 
experience,  aconite,  tartar-emetic,  and  carbonate  of  ammonia  are  the 
most  powerful  diaphoretics  in  fever ;  next  to  them,  though  a  long  way 
behind,  comes  acetate  of  ammonia. 

Tartar-emetic  is  highly  useful  in  catarrh  of  any  part  of  the  respi- 
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ratory  tract,  e.g.  attacks  of  feverish  cold,  bronchitis,  etc.  A  dose  of 
of  a  grain,  hourly,  induces  perspiration  and  secretion  from  the 
mucous  membrane,  and  cuts  short  the  attack.  Small  hourly  doses  are 
preferable  to  larger  doses  at  longer  intervals,  for  larger  doses  may 
excite  nausea  and  even  vomiting  with  much  depression.  Being  taste- 
less, this  is  an  excellent  treatment  for  children,  and  the  drug  may  be 
made  quite  palatable  by  the  addition  of  syrup  of  orange  peel  to  the 
mixture.  The  addition  of  a  small  dose  of  potassiiim  iodide,  such  as 
one-sixth  of  a  grain  to  each  dose,  heightens  the  effect. 

Antimony  is  serviceable  in  chronic  bronchitis,  when  the  expectora- 
tion is  copious,  frothy,  and  difficult  to  expel. 

In  the  following  disease  tartar-emetic  is  invaluable  : — 

A  child  six  to  twelve  years  old  is  attacked,  on  the  slightest  expo- 
sm-e  to  cold,  with  much  wheezing  and  some  difiS.cu.lty  of  breathing, 
sometimes  so  tirgent  as  to  compel  him  to  sit  all  night  propped  up  with 
pillows.  The  expectoration  may  be  fairly  abundant,  but  is  not  mea- 
surable, because  a  child  of  this  age  does  not  generally  expectorate. 
On  listening  to  the  chest  there  is  heard  much  sonorous  and  sibilant, 
with  perhaps  a  little  bubbling,  rhonchus,  but  this  last  is  often  absent. 
The  wheezing  may  be  audible  for  a  considerable  distance,  and  some- 
times the  noise  is  so  great  as  to  be  heard  many  rooms  off.  Occasion- 
ally the  cough  is  troublesome,  and  on  each  exposure  to  cold  the 
voice  may  become  hoarse,  and  the  cough  hollow  and  barking.  Some 
children  become  thus  afflicted  whenever  the  weather  is  cold,  even  in 
summer,  and  they  may  not  be  free  the  whole  winter ;  in  the  case  of 
others  the  attack  may  last  only  a  few  weeks  or  days.  This  affection 
sometimes  follows  measles.  It  is  compared  by  the  mother  to  asthma, 
to  which  it  is  certainly  allied,  if  it  be  not  identical  with  it. 

In  such  a  case  the  best  way  to  administer  this  salt  is  to  dissolve  a 
grain  of  it  in  half  a  pint  of  water,  and  to  give  a  teaspoonful  of  the 
solution  every  quarter  of  an  hour  for  the  first  hour,  afterwards  hourly. 
If  the  wheezing  comes  on  at  night,  it  is  sufficient  to  give  the  medicine 
at  this  time  only.  The  good  effects  of  the  medicine  become  speedily 
evident,  for  on  the  very  first  night  it  often  benefits  the  child  greatly. 
So  small  a  dose,  it  may  be  thought,  must  be  inefficacious,  but  when 
first  given  it  often  produces  vomiting  once  or  twice  in  the  day,  thus 
proving  its  activity ;  as  it  is  not  necessary  to  j)roduce  sickness,  the 
dose  in  this  case  must  be  made  still  smaller. 

There  is  an  affection,  xmaffected  by  tartar-emetic,  which  is 
somewhat  similar  to  that  just  described,  and  which  it  is  therefore 
necessary  to  differentiate  from  it.  It  occurs  in  children  a  few  months 
old,  and  consists  of  a  loud  rattling,  which  is  obviously  caused  by 
mucus  in  the  throat  or  larynx.  In  some  cases  the  rattling  is  worse  in 
the  day,  but  usually  it  is  worse  at  night.  There  is  no  bronchitis,  or 
if  there  is,  this  is  a  mere  coincidence ;  nay,  sometimes  on  the  occur- 
rence of  bronchitis  the  complaint  in  question  will  cease  for  a  time.  It 
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is  brought  on  and  aggravated  by  cold,  and  may  last,  with  some  fluc- 
tuations, many  months. 

Antimony  in  small  doses  hourly  is  very  useful  in  the  acute  pulmonary 
catarrh  of  children,  which  is  sometimes  accompanied  by  vomiting  and 
diarrhosa,  probably  due  to  catarrh  of  the  intestines.  The  intestinal 
canal  is  sometimes  the  first  attacked,  but  more  frequently  the  lungs 
are  first  implicated.  The  tartar-emetic  generally  stays  quickly  the 
vomiting  and  diarrhoea,  but  it  often  takes  a  longer  time  to  control 
the  bronchitis. 

Antimony,  in  large  dose,  was  formerly  much  used  in  acute  pneu- 
monia, and  in  some  cases  small  doses  hourly  certainly  do  seem  very 
iTseful,  when  administered  at  the  onset  of  the  disease. 

Administered  in  frequent  small  doses,  antimony  is  serviceable  in 
tonsilitis,  pleurisy,  puerperal  peritonitis,  inflammation  of  the  breast, 
orchitis,  whitlow,  and  other  inflammatory  affections. 

Many  cases  of  ague  are  curable  by  the  impi'ession  emetics  make 
on  the  system.  An  emetic  administered  each  morning  will  help  the 
action  of  quinine,  and  cases  rebellious  to  quinine  alone  often  yield 
immediately  to  the  joint  action  of  quinine  and  emetics.  Ipecacuanha 
and  other  emetics  should,  however,  be  preferred  to  antimony. 

Graves  employed  antimony  in  typhus  and  other  fevers  when  there 
was  much  excitement  and  furious  delirium,  symptoms  which  are 
generally  subdued  by  the  exhibition  of  this  drug.  Since  wakefulness 
is  a  concomitant  symptom,  being,  indeed,  the  cause  of  the  excitement 
and  delirium,  opium  should  be  added  to  the  antimony.  The  combined 
influence  of  these  remedies  calms  the  excitement,  and  induces  refresh- 
ing sleep,  from  which  the  patient  awakes  refreshed  and  free  from 
delusions.  Judiciously  employed,  these  remedies  may  save  an  almost 
hopeless  life.  Each  drug  appears  to  assist  the  action  of  the  other ;  the 
relative  doses  must  be  determined  by  the  circumstances  of  the  case, 
thus,  in  furious  delirium  the  tartar-emetic  must  be  given  in  full,  and 
the  opium  in  small,  quantities,  while  if  wakefulness  predominates, 
with  not  very  boisterous  delirium,  the  dose  of  tartar-emetic  should  be 
reduced,  and  the  opium  increased.  Graves  advises  one-fourth  to  one- 
half  a  grain  of  the  salt  every  hour  or  two  hours,  to  be  discontinued 
upon  the  occurrence  of  bilious  stools.  This  ti-eatment  is  very  useful 
in  the  delirium  which  usually  sets  in  about  the  ninth  or  tenth  day 
of  typhus. 

The  mania  and  sleeplessness  of  delirium  tremens  generally  give 
way  to  the  same  treatment. 

Puerperal  mania  may  be  treated  in  the  same  way,  although  probably 
bromide  of  potassium  and  chloral  give  better  I'esults. 

Tartar-emetic,  given  to  the  extent  of  producing  nausea  and  vomiting, 
Once  or  twice  a  day,  is  sometimes  useful  in  chorea.  {Sec  Sulphate  of 
Zinc.)  Increasing  doses  must  be  given,  as  the  system  soon  appears  to 
tolerate  it.    Other  remedies,  however,  are  moi'e  efficient. 
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la  sfcramous  ophthalmia  tartar-emetic  may  be  given  with  advan- 
tage, in  doses  of  1-36  th  to  1-48 th  of  a  grain  three  or  four  times  a 
day.  Sharp  purgation  at  the  commencement  of  the  treatment  is 
highly  useful. 


PREPARATIONS  OP  ARSENIC 

Arsenious  acid  is  poisonous  to  man}''  of  the  lower  forms  of  animal 
life,  but  it  does  not  impair  the  action  of  formed  ferments,  such  as 
pepsine,  pancreatine,  etc. 

Dry  arsenious  acid  produces  no  changes  in  the  unbroken  skin,  but 
in  wounds  or  sores  it  excites  very  active  inflammation,  with  much 
pain ;  the  inflammation  is  sufficient,  if  the  application  is  a  strong  one, 
to  destroy  the  tissues  for  some  depth.  Arsenious  acid  has  long  been 
used  to  destroy  warts,  condylomata,  cancerous  growths,  the  nerve  of  a 
carious  tooth,  etc. 

This  caustic  action,  however,  is  different  from  that  exerted  by  such 
agents  as  the  strong  mineral  acids  and  the  caustic  alkalies :  these 
will  destroy  the  tissues  equally  whether  the  application  is  made  to 
the  dead  or  to  the  living  body.  Not  so  arsenic ;  its  action  as  a  caustic 
seems  to  depend  on  contact  with  the  living  tissues,  and  in  part  it  will 
be  the  result  of  the  violent  inflammation  which  it  excites  ;  applied  to 
the  dead  tissues  on  the  other  hand,  it  would  seem  rather  to  preserve 
than  to  corrode.  What,  if  any,  chemical  combinations  arsenic  may 
enter  into  with  proteids  is  at  present  unknown. 

For  caustic  purposes  arsenic  may  be  applied  pure,  or  mixed  in  vari- 
able quantities  with  some  bland  powder,  such  as  starch.  At  times 
this  application  has  enjoyed  a  high  reputation,  whilst  at  other  times 
it  has  fallen  into  almost  complete  disuse.  Some  have  fallen  victims 
to  this  treatment,  it  is  said,  through  the  absorption  of  arsenic  in 
sufficient  quantity  to  destroy  life,  but  an  untoward  result  like  this 
can  occur  only  when  certain  well-known  precautions  are  disregarded. 
Absorption  can  be  effectually  prevented  if  sufficient  arsenic  is  em- 
ployed to  excite  active  inflammation,  for  inflamed  tissue  loses  the 
power  of  absorption  more  or  less  completely.  Produce  active  inflam- 
mation, and  the  patient  is  safe  ;  but  if,  through  fear  of  poisoning,  too 
little  arsenic  is  used,  we  shall  in  the  most  efficacious  way  do  that 
which  it  is  desired  to  avoid.  Surgeons  experienced  in  the  employment 
of  arsenic  recommend  that,  if  the  tissues  to  be  destroyed  are  extensive, 
the  arsenic  should  be  applied  to  a  part  only  of  the  surface  at  a  time. 
When  employed  to  remove  large  growths,  like  cancer,  the  skin  being 
unbroken,  incisions  are  first  made,  and  into  these  the  arsenical  paste 
is  inserted ;  this  soon  stirs  up  active  and  deep-seated  inflammation, 
and  the  growth  dies  for  a  considerable  depth.    The  whole  tumour 
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often  sloughs  away  from  the  healthy  tissues — is  in  fact  enucleated — 
leaving  a  clean  and  healthy  sore,  which  heals  without  trouble  in 
fifteen  to  thirty  days. 

Lupus  and  other  obstinate  skin  affections  may  be  treated  in  the 
same  way. 

Arsenious  acid  and  powdered  gum  acacia,  of  each  an  ounce,  blended 
with  five  fluid  drachms  of  water,  form  an  arsenical  mticilage  much 
used  by  Dr.  Marsden  to  remove  epitheliomatous  growths.  Some 
of  this  arsenical  mucilage  is  to  be  painted  over  the  tumour  night 
and  morning,  great  care  being  taken  to  limit  its  employment  to  the 
diseased  tissues.  Each  application,  covering  not  more  than  a  square 
inch,  is  to  be  repeated  several  times,  and  the  separation  of  the  sloughs 
aided  by  poulticing. 

If  used  in  the  form  of  powder,  say  with  starch,  the  arsenic  should 
constitute  one-fifth  or  one-sixth  part,  so  as  to  insure  the  excitation  of 
sufficient  inflammation  to  prevent  poisonoiTS  absorption.  This  powder 
may  also  be  used  cautiously  as  a  depilatory. 

The  liquor  arsenicalis  painted  over  warts  is  said  to  cause  them  to 
disappear,  and  a  limited  experience  leads  me  to  believe  that  the 
arsenic  does  disintegrate  the  wart,  so  that  pieces  of  it  drop  off,  or  can 
be  picked  out.  If  very  large,  the  wart  must  first  be  partially  dissolved 
with  liquor  potassse,  so  as  to  allow  the  liquor  arsenicalis  to  come  in 
contact  with  the  softer  tissues  below.  It  has  appeared  to  me  also  to 
be  a  useful  application  to  corns.  The  corn  should  be  well  pared  down 
and  the  liquor  arsenicalis  applied  thrice  daily.  Under  this  treatment 
I  have  seen  great  improvement  even  in  hard  corns  on  the  sole  of  the 
foot.  Incidentally  it  may  be  mentioned  that  salicylic  acid  is  a  very 
nseful  application  to  corns. 

An  arsenical  bath  is  useful  in  some  forms  of  rheumatoid  arthritis. 
It  is  made  by  adding  to  the  water  of  an  ordinary  general  bath  foui- 
ounces  of  common  washing  soda  and  twenty  grains  of  arseniate  of 
soda. 

Arsenic  has  a  sweetish  taste.  In  moderate  doses  it  apparently 
neither  undergoes  nor  produces  any  changes  in  the  mouth.  Dentists 
employ  it  as  an  escharotic  to  destroy  the  exposed  sensitive  pulp  of  a 
decayed  tooth,  or  to  destroy  the  pulp  before  stopping  the  tooth.  If 
used  to  quell  pain,  the  arsenic  may  be  mixed  with  opium ;  it  some- 
times aggravates  the  pain  at  first. 

The  changes  which  arsenical  compounds  undergo  in  the  stomach 
are  at  present  unknown.  There  is  no  proof,  as  has  been  stated,  that, 
like  most  other  metals,  arsenic  combines  with  albumen  to  form  an 
albuminate.  The  uniformity  of  action  of  all  soluble  arsenical  com- 
pounds renders  it  probable  that  either  in  the  stomach  or  the  blood, 
they  ultimately  become  identical  in  composition.  Even  the  kakodyle 
compounds  in  which  arsenic  is  in  organic  combination  with  carbon, 
and  which,  whilst  intact,  do  not  show  the  poisonous  action  of  arsenic. 
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these  same  compounds  undergo  a  gradual  decomposition  in  the  body, 
and  ultimately  produce  arsenical  effects  (Schmiedeberg). 

Metallic  arsenic,  like  the  oxide,  is  poisonous  ;  it  is  probably  first 
oxidized  before  it  becomes  active.  The  pure  sulphide  of  the  metal  is 
inert,  but,  as  it  generally  contains  a  not  inconsiderable  quantity  of 
the  oxide,  this  admixture  renders  it  poisonous.  This  applies  both  to 
the  disulphide  (Realgar)  and  the  trisulphide  (Orj)iment). 

The  condition  of  the  stomach  is  said  to  control  the  absorption  route 
of  arsenic ;  for  example,  Avhen  food  is  present,  the  medicine  becomes 
absorbed  by  the  lacteals,  and  through  them  becomes  mixed  with  the 
blood,  while  if  the  stomach  is  empty  the  arsenic  enters  by  the  veins, 
and,  passing  directly  to  the  liver,  is  separated  with  the  bile. 

In  small  medicinal  doses,  arsenic  excites  a  sensation  of  warmth  at 
the  epigastrium,  and  gives  rise  to  a  sensation  of  hunger  ;  indeed,  many 
maintain  that  arsenic,  while  increasing  appetite,  jDromotes  the  diges- 
tion ;  this  others  as  strenuously  deny.  Arsenic,  as  we  shall  see  here- 
after, by  removing  or  lessening  a  morbid  condition  of  the  stomach, 
may  promote  both  digestion  and  ajDpetite. 

In  certain  diseases  of  the  stomach  few  remedies  are  more  useful 
than  arsenic.  In  the  so-called  irritative  dyspepsia,  where  the  tongue 
is  furred,  and  its  papillse  red  and  prominent,  a  drop  of  the  solution 
of  arsenic,  taken  shortly  before  food,  will  be  found  of  great  benefit. 
Administered  in  the  same  manner,  it  will  arrest  the  distressing 
vomiting  of  drunkards  with  almost  unfailing  certainty,  and  simul- 
taneously will  improve  the  state  of  the  stomach,  and  restore  both 
appetite  and  digestion.  This  alcoholic  vomiting,  accompanied  by 
great  straining  and  distress,  occurs  usually  in  the  morning  before 
breakfast,  and  for  the  most  part  very  little,  sometimes  nothing,  is 
ejected;  in  the  latter  case  it  is  called  dry  vomiting.  The  vomit 
when  present,  is  generally  intensely  bitter,  sour,  and  of  a  green 
colour. 

Arsenic  is  valuable  in  chronic  ulcer  and  cancer  of  the  stomach, 
allaying  the  pain  and  checking  the  vomiting,  and  I  have  seen  this 
metal  give  relief  in  chronic  ulcer,  after  the  failure  of  the  commonlv- 
used  remedies. 

Arsenic  sometimes  removes  heartburn,  and  other  distressing  sensa- 
tions of  the  stomach,  and  is  very  useful  in  gastralgia.  It  is  pro- 
bable that  some  of  the  cases  reported  to  be  cured  by  arsenic,  and 
supposed  to  be  cases  of  ulcer  of  the  stomach,  were  really  cases  of 
gastralgia. 

_  Small  doses  of  arsenic  are  serviceable  in  that  form  of  chronic  vomit- 
ing, in  which,  after  eating,  the  patient  may  reject  his  meal  without 
pam,  and  with  scarcely  any  nausea,  the  food  simply  regurgitating 
into  the  mouth.  j.  ./     e>    &  & 

It  has  been  recommended  in  the  vomiting  of  cholera.    It  is  often 
usetul  m  the  vomiting  of  pregnancy. 
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Dr.  Simpson  employed  arsenic  in  that  peculiar  affection  of  the 
bowels  prevalent  among  women,  characterised  by  the  copious  dis- 
charge of  membranous  shreds,  accompanied  by  much  emaciation,  and 
a  long  train  of  neuralgic  and  other  nervous  symptoms — an  affection 
occasionally  co-existing  with  dysmenorrhoea,  the  membranous  shreds 
being  discharged  both  from  the  bowel  and  from  the  uterus. 

The  solution  of  arsenic  is  always  of  service  in  that  form  of  chronic 
dyspepsia  and  diarrhoea  characterised  by  the  following  symptoms  : — 
A  sinking  at  the  pit  of  the  stomach,  which  is  relieved  by  food,  but 
immediately  on  taking  it,  nay,  even  during  mastication,  an  urgent 
desire  seizes  the  patient  to  relieve  the  bowels,  and  this  may  constrain 
him  to  quit  the  table.  The  motions  are  solid,  or  semi-solid,  and 
usually  contain  lumps  of  half -digested  food.  The  disease  appears  to 
depend  on  an  excessive  peristaltic  action  of  the  stomach  and  intestines 
whereby  the  food,  before  it  is  digested,  is  driven  from  the  stomach 
into  the  intestines  and  thence  expelled.  This  form  of  diarrhoea  is 
common  in  children  of  eight  or  twelve  years  of  age,  and  it  may  last 
many  months.  Arsenic  in  a  few  days  will  prolong  the  interval  be- 
tween the  meal  and  the  evacuation,  and  in  a  week  or  ten  days  the 
disease  will  give  way.  I  always  give  one  or  two  drops  shortly  before 
each  meal.  {See  Opium.)  Arsenic  often  proves  useful  in  other  chronic 
forms  of  diarrhoea,  even  when  due  to  serious  organic  disease,  such  as 
the  bowel  ulceration  of  phthisis,  etc. 

Arsenic  has  been  strongly  recommended  in  cholera,  especially  in 
the  later  stages,  when  there  is  much  collapse. 

We  may  here  make  mention  of  a  condition,  seen  chiefly  in  children 
but  occasionally  also  in  adults,  in  which  a  circular  rash  appears  on 
the  tongue  ;  this,  beginning  at  one  or  other  point,  enlarges,  and  forms 
separate  rings  which  may  coalesce.  Sometimes  the  edges  are  not 
raised,  and  the  patch  looks  as  if  due,  merely,  to  a  separation  of  epithe- 
lium, which  leaves  the  surfacei  unduly  clean  and  smooth ;  in  other 
cases  the  edges  are  raised,  aiid  they  have  a  gelatinous  aspect.  This 
affection  is  often  very  obstinate,  and  of  freqtient  recurrence,  it  is 
generally  connected  with  stomach  or  intestinal  disturbance ;  some 
cases  are  always  associated  with  diarrhoea.  Other  cases  are  associ- 
ated with  a  rash  over  the  body,  like  lichen  urticatus.  In  this  affec- 
tion of  the  tongue  arsenic  has  appeared  to  me  to  be  useful. 

Arsenic  enters  the  blood  freely,  but  the  effects  of  this  drug  on  it  are 
unknown.  It  has  been  detected  not  only  in  this  fluid,  but  in  most  of 
the  organs  of  the  body.  Though  more  quickly  eliminated  than  some 
metals^  such  as  lead,  it  is  retained  a  long  time  in  the  body.  Some 
have  maintained  that  arsenic  is  to  be  found  in  the  bones  as  arseniate 
of  lime,  a  statement  denied  by  others.  It  may  be  detected  in  the 
milk,  and  has  induced  serious  symptoms  in  infants  during  suckling. 

It  'is  found  in  the  blood  associated  chiefly  with  the  red  corpuscles.  It 
is  separated  from  the  body  by  the  kidneys,  the  stomach,  and  intestines, 
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and  perhaps  by  the  liver,  in  the  bile.  After  arsenical  poisoning,  the 
metal  is  found  in  the  liver  in  quantities  larger  than  elsewhere. 

We  know  nothing  of  its  influence  on  the  composition  of  the  nrine. 
Some  experimenters  assert  that  the  urea  is  lessened,  and,  inasmuch 
as  the  carbonic  acid  separated  by  the  lungs  is  diminished,  they  con- 
clude that  arsenic  diminishes  tissue  metamorphosis.  Vogel  observed 
hffimato-globulin  in  the  iirine  of  an  individual  poisoned  by  arseni- 
uretted  hydrogen. 

The  fact  of  its  absorption  and  circulation  is  made  very  manifest  by 
the  symptoms  which  it  produ.ces. 

In  frogs,  according  to  Sklarek,  in  about  five  minutes  after  poisoning 
by  arsenic  acid,  the  animal  lies  flat,  with  extended  extremities  and 
without  breathing.  Pinching,  or  other  irritation,  excites  neither 
reflex  action  nor  voluntary  motion,  though  much  voluntary  power 
remains,  since,  on  lifting  the  animal,  or  withdrawing  a  leg,  or  turn- 
ing the  frog  on  to  its  back,  it  displays  active  voluntary  movements. 
In  a  short  time,  however,  the  animal  becomes  completely  paralyzed. 
Ai'senic,  therefore,  abolishes  first  sensation  and  reflex  action,  and 
sometime  afterwards  voluntary  power.  This  account  of  Sklarek's 
corresponds  with  my  own  observation  of  the  order  in  which  the 
symptoms  occur  after  poisoning  by  potash,  or  after  mechanical  arrest 
of  the  circulation  in  frogs  during  the  summer  months.  My  experi- 
ments with  arsenious  acid,  dissolved  by  the  aid  of  a  small  quantity  of 
soda,  made  upon  frogs  during  the  month  of  October,  do  not  agree 
with  Sklarek's  account,  for  I  found  that  sensation  and  reflex  action 
persisted  as  long,  or  longer,  than  voluntary  power. 

Sklarek  attributes  the  general  paralysis  to  the  action  of  arseniou.s  acid 
on  the  cord.  My  own  experiments,  conducted  with  Dr.  Murrell, 
confirm  this  statement,  but  they  show  also  that  arsenious  acid  is  a 
paralyzer  of  the  motor  and  sensory  nerves,  and  of  the  muscles,  that, 
in  fact,  like  potash,  tartar-emetic  and  aconitia,  it  is  a  protoplasmic 
poison,  destroying  the  functional  activity,  first  of  the  central  nervous 
system,  next  of  the  nerves,  and  lastly  of  the  muscles. 

Arsenious  acid  arrests  the  heart  quickly  in  cats  and  frogs,  and 
probably  in  other  animals  when  administered  in  large  doses.  This 
effect  is  due  to  the  direct  action  upon  the  heart,  for  arsenious  acid 
arrests  the  frog's  heart  when  removed  from  the  body.  As  arsenious 
acid  is  a  protoplasmic  poison,  I  suggest  that  it  stops  the  heart  by 
affecting  all  its  structures,  its  ganglia,  its  nerves,  and  its  muscle. 
Arsenious  acid  lowers  arterial  tension ;  partly,  it  is  thought,  by  its 
influence  on  the  vaso-motor  nerves,  partly  by  its  action  on  the  heart. 
Bohm  and  Unterberger  find  that  arsenic  reduces  especially  the  arterial 
pressure  in  the  abdominal  vessels. 

Lesser  concludes  from  his  experiments  on  warm-blooded  animals  that 
paralysis  of  the  heart  is  preceded  by  a  slight  and  transient  increase  of  irrita- 
bility, with  acceleration  of  the  heart's  beats.   Large  doses,  however,  decrease 
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at  once  the  heart's  action,  and  the  blood-pressure  in  the  aorta  falls  immediately. 

He  attributes  the  increased  frequency  of  the  pulse  to  depression  of  the  va-i 
and  stimulation  of  the  cardiac  ganglia.  The  depression  from  large  doses  he 
ascribes  to  depression  of  the  cardiac  ganglia  and  stimulation  of  the  vagi 
Ihe  vagi,  he  believes,  are  first  stimulated  and  then  depressed.  Arsenic,  he 
finds,  does  not  affect  either  the  accelerator  nerves,  or  the  vaso-motor  centre 
or  the  vaso-motor  nerves,  or  the  muscular  fibres  of  the  vessels.  ' 

Arsenic  first  stimulates,  but  in  larger  dose  soon  extinguishes  the  irritability 
of  the  respiratory  centre.  The  primary  stimulation  is  never  great.  Small 
doses  stimulate  the  terminations  of  the  pulmonary  vagi. 

Arsenic  increases  the  peristalsis  of  the  intestines  by  a  direct  action  on  the 
ganglia  m  the  intestinal  walls. 

Lesser  finds  also  that  arsenic  diminishes  the  irritability  of  the  motor  nerves 
and  muscles,  and  that  it  first  stimulates  and  then  paralyzes  the  spinal  cord. 
His  experiments,  then,  for  the  most  part  confirm  my  conclusions  that  ar.seuic 
IS  a  protoplasmic  poison  ;  but  in  addition  he  finds  that  there  is  at  first  a  slight 
and  transient  stimulation  of  many  structures. 

Br.  Murrell  and  I  noticed  that  in  ten  to  twenty  minutes  after 
injecting  a  small  quantity  of  arsenic  under  the  skin  of  the  frog  the 
animal  gapes,  keeps  its  mouth  open,  and  sometimes  puts  its  paws  into 
its  mouth  ;  it  looks  as  if  sick,  and  some  frogs  actually  vomit.  Arsenic, 
therefore,  acts  as  an  emetic  on  frogs. 

Dr.  Murrell  and  I  were  astonished  to  find  how  very  fatal  arsenious 
acid  is  to  frogs,  for  3^1^^^  part  of  the  weight  of  the  animal  produced 
complete  paralysis  in  108  minutes,  and  the  same  dose  killed  the  frog 
on  the  third  day.  We  found  that  frogs  are  much  more  influenced  by 
arsenious  acid  dissolved  in  a  small  quantity  of  soda  than  by  arseniate 
of  soda ;  one-fifth  of  a  grain  of  arseniate  of  soda  requires  eleven  hours 
to  produce  complete  paralysis.^ 

Some  animals,  such  as  the  horse  and  sheep,  can  take  considerable 
quantities  of  arsenic,  not  only  without  harm,  but  Avith  apparent  benefit. 

The  statements  as  to  the  effects  of  arsenic  when  taken  for  a  pro- 
longed period  are  strangely  conflicting,  yet  all  are  ijrobably  true, 
though  at  present  it  is  impossible  to  reconcile  the  discrepancies. 

It  is  now  established  beyond  reasonable  doubt,  that  in  some  parts 
of  Lower  Austria,  e.g.  Styria,  many  of  the  inhabitants  are  accustomed 

1  Subsequent  experiments  which  I  conducted  with  Dr.  Sainsbury  re- 
affirmed this  statement  of  the  greater  ijoisonous  action  of  arsenious  acid. 
Binz  has  however  put  forward  the  view  that  arsenious  acid  in  contact  with 
the  living  tissues  becomes  converted  into  arsenic  acid,  from  which  state  it 
again  suffers  reduction  back  to  the  state  of  arsenious  acid.  These  changes 
coiistantlj'^  repeated  are  sui^posed  to  continue  as  long  as  the  arsenic  is  in  the 
system  and  these  same  changes  are  held  to  represent  the  toxic  action  upon 
the  system.  Doubtless  these  changes  will  to  some  extent  take  place,  for 
oxidations  and  reductions  are  constantly  being  effected  in  the  body  {rf. 
Haemoglobin),  but  that  this  is  the  special  mode  of  action  of  arsenic  is  most 
unlikely,  and  the  fact  that  arsenic  acid  is  less  poisonous  than  arsenious  acid, 
as  was  long  ago  stated  by  Garrod,  in  itself  disijroves  it — for  on  Binz's  theory 
the  two  salts  should  be  of  equal  poisonous  power. 
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to  take  considerable  quantities  of  arsenic,  sometimes  as  a  condiment, 
with,  their  food.  It  is  said  that  they  often  eat  it  with  clieese.  They 
usually  begin  with  a  small  dose,  once  or  twice  a  week,  the  qu.antity 
being  gradually  increased,  until  half  a  grain,  or  a  grain,  or  even 
more,  is  taken  at  one  time.  This  habit  seems  in  many  cases  to  induce 
no  untoward  symptoms.  Arsenic  is  taken  for  a  twofold  piirpose. 
The  women,  and  even  the  men,  take  it  to  clear  the  complexion,  and 
to  improve  the  personal  appearance ;  and  it  is  said  they  effect  these 
objects.  The  men  more  frequently  use  it  to  enable  tbem  to  undergo 
great  exertion  without  fatigue,  and  they  maintain  that  it  enables 
them  to  climb  mountains  and  accomplish  fatiguing  tasks,  impossible 
otherwise.  The  experience  of  most  countries  is  ojoposed  to  the  Styrian 
practice,  for  it  is  generally  found  that  the  long-sustained  administra- 
tion of  arsenic  fails  to  induce  tolerance  of  tbe  drug,  but,  on  the 
contrary,  entails  serious  consequences.  Even  in  the  arsenic-eating 
countries,  the  habit  is  not  without  risk,  for  there  it  is  a  general 
opinion  that  many  fall  victims  to  the  drug.  It  has  been  supposed 
that,  taken  in  an  insoluble  form,  the  arsenic  is  not  absorbed  at  all, 
but  passes  out  with  the  motions,  leaving  the  system  unaffected  by  it ; 
but  Dr.  Maclagan's  investigations  have  effectually  disposed  of  this 
supposition,  for  after  witnessing  a  well-known  arsenic-eater  eat 
arsenic  and  then  collecting  his  urine,  he  obtained  a  considerable 
quantity  of  the  poison  from  it. 

Ordinary  experience,  however,  shows  that  the  long-continued  use 
of  arsenic  produces  serious  symptoms,  evidenced  first  in  the  eyes  and 
stomach.  The  eyelids  become  slightly  cedematous,  the  lower  before 
the  upper,  while,  usually,  simultaneously,  or  soon  after,  slight  conjunc- 
tivitis occurs  with  suffusion  and  smarting  of  the  eyes,  and  some- 
times dimness  of  sight.  The  mucous  membrane  of  the  nose,  mouth 
and  throat  may  be  reddened  and  inflamed,  the  patient  complaining  of 
thirst  and  dryness  of  the  mouth  and  throat.  The  digestion  suffers, 
in  some  becoming  deranged  much  sooner  than  in  others ;  when  this 
happens  the  appetite  fails,  and  at  the  pit'  of  the  stomach  a  sensation  of 
weight  or  soreness  is  felt,  aggravated  each  time  on  taking  food  or  the 
arsenic.  Sometimes  the  stomach  is  affected  before  the  eyes.  On  the 
appearance  of  any  of  these  symptoms  the  drug  must  be  given  in  smaller 
quantities,  or  it  must  be  discontinued.  Among  other  symptoms 
the  skin  becomes  dry  and  dirty-looking,  and  a  slight  "branniness" 
may  be  noticed,  most  marked  where  the  skin  is  covered  with  clothes. 
Eczema  or  urticaria  may  arise,  or  perhaps  vesicles  may  appear,  or 
there  may  be  mere  desquamation  with  tenderness  of  the  palms  of  the 
hands  or  soles  of  the  feet :  arsenic  is  said  to  have  pi-oduced  pityriasis 
and  lichen.  Aching  pains  in  the  head,  and  swelling  and  inflam- 
mation of  the  joints  are  sometimes  complained  of.  The  sleep  may 
be  much  broken,  or  disturbed  by  dreams.  But  still  more  serious 
symptoms  may  set  in :  the  voice  may  become  rough ;  in  some  cases 
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salivation  may  talio  place ;  ulcers  may  form  in  the  mouth ;  nausea, 
vomiting,  and  diarrhcBa  may  set  in  with  slimy  and  bloody  motions, 
voided  with  much  straining  and  pain ;  the  hair,  and  even  the  nails, 
may  sometimes  fall  off;  cough,  with  bloody  expectoration,  may  occur. 
With  the  development  of  these  serious  symptoms  the  patient  wastes 
away,  the  skin  becomes  dry  and  hot,  the  pulse  frequent,  especially 
at  night.  Pains  in  the  limbs,  neuralgic  pains,  anaesthesias,  tremblings, 
and  even  paralysis,  may  supervene,  till  at  last  the  memory  fails, 
sensation  is  lost,  and  death  soon  follows.  The  susceptibility  to  arsenic 
varies,  some  persons  being  speedily  affected  by  two-drop  doses  of  the 
arsenical  solution,  while  others  can  take  ten  to  twenty  drops  without 
injury  for  a  considerable  time.  Dr.  McCall  Anderson  states  that 
patients  while  taking  arsenic  are  liable  to  bronchitis,  and  should 
therefore  be  cautioned  against  exposure  to  cold. 

In  some  persons  the  inhalation  of  very  small  doses  will  in  time 
induce  serious  symptoms,  and  many  cases  are  recorded,  where  serious 
symptoms  have  arisen  from  the  use  of  wall  papers  whose  pigments 
contained  arsenic.  Arsenic  is  largely  used  in  the  formation  of  pig- 
ments other  than  green.  Arsenical  pigments  are  also  largely  used 
in  the  manufacture  of  cretonnes. 

Gries  finds  that  the  prolonged  use  of  arsenic  in  increasing  doses,  con- 
tinued, say,  for  months,  has  the  same  effect  on  the  bones  of  rabbits, 
pigs,  and  fowls,  as  phosphorus.  The  bones  become  more  compact : 
these  changes  begin  in  about  three  weeks.  The  animals,  also,  become 
heavier  and  fatter,  and  there  occurs  fatty  degeneration  of  the  heart, 
liver,  kidneys,  and  other  structures  :  this  may  be  extreme.  Ether 
and  chloroform  ai-e  said  to  produce  a  similar  fatty  degeneration,  if 
their  administration  is  jorolonged. 

A  large  dose  induces  the  symptoms  of  acute  poisoning.  The  arsenic 
acts  as  an  irritant  to  the  whole  digestive  canal,  exciting  very  active 
inflammation  in  its  delicate  mucous  membrane,  and  the  symptoms  to 
be  expected  from  severe  inflammation  of  this  tract  set  in.  But, 
strange  to  say,  the  symptoms  following  a  massive  poisonous  dose  are 
not  invariably  the  same  ;  the  symptoms  arising  from  acute  inflamma- 
tion of  the  digestive  canal  are,  it  is  true,  most  common,  and  they  prove 
fatal  in  four  or  five  days,  but  sometimes  these  symptoms  are  almost  or 
entirely  absent,  and  instead  of  the  case  running  the  usual  course  of 
arsenical  poisoning,  profound  coma  sets  in,  from  which  the  patient 
never  wakes,  death  taking  place  in  a  few  hours ;  the  mucous  membrane 
of  the  stomach  and  intestines,  in  such  a  case,  may  be  free  from  all 
inflammation. 

Among  the  intestinal  cases  the  symptoms  are  sometimes  very  like 
those  of  English  cholera.  At  the  post-mortem  the  intestines  are 
then  found  filled  with  a  rice-water  fluid,  containing  epithelial  flakes, 
the  epithelium  is  in  a  state  of  advanced  fatty  degeneration,  and 
the  solitary  and  agminated  glands  are  much  swollen. 
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Dr.  Blachez  describes  a  form  of  arsenical  poisoning  characterized 
by  the  presence  of  choleraic  intestinal  symptoms,  with  suppression  of 
urine,  cramps,  and  progressive  coldness  of  the  body,  also  with  con- 
vulsions, and  localized  paralyses,  attacking  especially  the  extensors. 
If  the  patient  survives  long  enough,  a  petechial,  papular,  vesicular  or 
pustular,  or  a  wheal-like  rash  often  appears  between  the  second  and 
the  fifth  day. 

A  fatal  dose  of  arsenic  lowers  the  temperature  of  dogs  and  rabbits 
to  the  extent  even  of  4°  to  7°  Fah. 

When  injected  into  the  blood,  or  absorbed  from  a  wound,  arsenic 
will  still  produce  its  local  effects  on  the  digestive  canal,  and  it  is 
likewise  found  in  the  intestines,  showing  that  the  alimentary  tract 
is  one  outlet  by  which  the  poison  is  eliminated.  When  the  metal 
is  injected  into  the  blood,  or  absorbed  from  a  wound,  the  effects  upon 
the  stomach  and  intestines  are  said  to  be  as  severe,  even,  as  when  it  is 
swallowed.  This  is  perhaps  hardly  true,  but  it  is  evident  from  the 
foregoing  facts  that  arsenic  manifests  an  especial  affinity  for  the 
mucous  membrane  of  the  intestinal  canal. 

The  post-mortem  examination  in  an  ordinary  case  of  acute  arsenical 
poisoning  shows  much  inflammation  of  the  stomach,  often  in  patches, 
at  which  patches  the  arsenic  powder  is  often  visible,  imbedded  in 
the  thick  viscid  mucus.  Spots  of  ecchymosis  are  sometimes  seen, 
less  commonly  nlcerations  ;  perforation  is  rare.  The  oesophagus  and 
intestines  may  also  show  inflammation,  sometimes  this  is  most 
severe  in  the  rectum.  Occasionally  the  mouth  and  throat,  and 
sometimes  even  the  windpipe  and  bladder,  become  inflamed.  The 
curious  fact  has  been  pointed  out,  that,  in  certain  cases,  notwith- 
standing the  existence  of  symptoms  of  inflammation  during  life,  no 
traces  of  it  may  be  apparent  after  death.  This  absence  of  inflamma- 
tion cannot  be  explained  by  any  want  of  time  for  the  arsenic  to  act, 
since  in  cases  ending  in  death  yet  more  rapidly  (death  may  occur 
within  two  hours)  severe  structural  changes  are  to  be  found. 
Ecchymoses  are  commonly  met  with  beneath  the  endocardium.  Fatty 
degeneration  of  the  tissues  has  been  already  referred  to  as  occurring 
in  animals  ;  it  may  be  pronounced  in  man,  and  especially  in  the  liver, 
heart  and  kidneys.  Both  in  arsenical  and  antimonial  poisoning  the 
glycogenic  function  of  the  liver  is  said  to  be  destroyed.  Arsenic 
retards  putrefaction. 

Drs.  Cutler  and  Bradford,  from  their  experiments  conducted  accord- 
ing to  Malassez's  method,  are  led  to  conclude  that  arsenic  given  in 
health  causes  a  progressive  decrease  of  the  number  of  the  red  and,  in 
particular,  of  the  white  corpuscles.  In  simple  anasmia,  on  the  con- 
trary, it  seems  to  cause  an  increase,  at  first,  of  both  red  and  white 
corpuscles,  but  after  a  certain  point  has  been  reached  there  is  a 
steady  diminution  of  both.  Arsenic  is  useful  in  chlorosis  and  in 
simple  ansjmia,  sometimes  indeed  succeeding  when  iron  fails  or  dis- 
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agrees.  Some  hold  that  the  addition  of  arsenic  increases  the  efficacy 
ot  iron.  It  is  the  most  successful  remedy  in  pernicious  ancemia,  and 
some  recommend  it  also  in  leucocytheemia  and  lymphadenosis ;  large 
doses  will,  in  some  cases,  entirely  remove  the  excess  of  white 
corpuscles  in  leucocythaemia,  though  it  may  apparently  have  little 
influence  m  increasing  the  quantity  of  the  red  corpuscles.  In  splenic 
leukjBmia  the  effect  upon  the  enlarged  spleen  is  often  remarkable  the 
organ  shrinking  rapidly  under  the  treatment.  In  lymphadenosis 
(Hodgkin  s  disease),  the  same  is  often  true  of  the  enlarged  glands 
In  each  case,  large  doses  to  the  limits  of  tolerance  may  be  called  for. 

Arsenic,  in  moderate  doses,  it  is  said,  gives  fulness  and  increased 
strength  to  the  pulse.  It  is  hence  useful  for  the  swelled  feet  of 
old  or  wealdy  persons  ;  or,  independently  of  swelled  feet,  in  the  case 
of  old  people  with  a  weakly  acting  heart  and  feeble  circulation,  who 
suffer  from  breathlessness  on  exertion. 

Some  give  arsenic  in  prostrating  acute  febrile  diseases,  with  the 
effect,  so  they  aver,  of  strengthening  the  pulse,  moistening  the  skin, 
and  invigorating  the  patient. 

Arsenic  has  long  been  recommended  as  an  excellent  remedy  in 
spasmodic  diseases  of  the  lungs  ;  it  is  often  useful  in  asthma,  whether 
or  not  attended  by  emphysema. 

Arsenic  often  gives  great  relief  to  a  class  of  emphysematous 
patients  who,  on  catching  cold,  are  troubled  with  a  slight  wheezing 
at  the  chest,  difficulty  of  breathing,  especially  on  exertion,  or  at  night 
time,  and  who  are  obliged  to  be  partially  propped  up  in  bed  ;  it  ap- 
pears, however,  to  be  of  little  service  when  there  is  much  bronchitis, 
or  when  the  paroxysms  of  dyspnosa  are  very  urgent.  In  this  latter 
contingency  lobelia  or  belladonna  answers  better.  Arsenic  is 
especially  useful  in  the  foregoing  cases,  Avhen  the  difficulty  of  breath- 
ing can  be  connected  with  the  retrocession  of  a  rash,  such  as 
eczema.  Arsenic  generally  relieves  the  wheezing  and  oppressed 
breathing,  which  affect  some  children  for  months  and  even  years,  and 
are  probably  the  commencing  symptoms  of  asthma. 

The  vapour  of  arsenical  cigarettes  drawn  into  the  lungs  is  some- 
times useful  to  prevent  or  to  lessen  attacks  of  asthma,  also  in  acute 
and  chronic  coryza  and  in  chronic  bronchitis.  They  may  be  made 
by  saturating  paper  with  a  solution  containing  fifteen  grains  of 
arsenite  of  potash  in  an  ounce  of  water  (Stille). 
These  cigarettes  may  be  used  in  chronic  phthisis. 
In  certain  curious  complaints  of  the  respiratory  tract  more  or  less 
allied  to  asthma,  to  which  I  may  now  refer,  a  dose  of  one,  two,  or 
three  drops  of  the  solution  of  arsenic,  three  times  a  day,  often  proves 
serviceable. 

I.  A  patient  is  seized,  perhaps  daily,  or  even  several  times  a  day, 
and  generally  in  the  morning,  directly  on  rising,  or  soon  after,  with  an 
attack  of  persistent  sneezing,  accompanied  by  profuse  running  from 
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the  eyes  and  nose,  and  sometimes  by  severe  frontal  headache.  Each 
attack  may  last  several  hours.  Several  days  will  sometimes  elapse 
before  the  recurrence  of  the  attack,  -which  then  is,  as  a  rule, 
severe,  and  may  last  twenty-four  hours,  or  even  longer.  The 
sneezing  is  generally  accompanied,  but  sometimes  preceded,  by 
itching  referred  to  a  small  spot  situated  inside  one  or  both  nostrils, 
not  far  from  the  orifice,  but  in  some  cases  the  itching  affects  the 
whole  of  the  inside  and  outside  of  the  nose,  extending  sometimes 
even  to  the  lips,  and  sometimes  affecting  the  external  auditory 
meatus.  The  throat  and  soft  palate  may  likewise  itch  or  feel 
rough.  These  attacks  are  excited  by  exposure  to  cold,  by  dust,  strong 
sunlight,  and  sometimes  by  unascertainable  causes. 

II.  We  occasionally  meet  with  cases,  nearly  identical  with  those 
just  described,  but  presenting  this  difference — the  attack  is  excited 
by  food,  is  most  severe  after  the  larger  meal,  and  lasts  from  twenty 
to  forty  minutes.  In  one  case  there  was  itching  in  the  nose,  throat 
and  ears,  occurring  in  distinctly  periodic,  monthly,  attacks,  which 
were  worse  in  summer.  Pood  brought  on  these  attacks,  but  a  chill 
would  sometimes  induce  a  paroxysm. 

III.  Arsenic  is  invaluable,  also,  in  another  more  developed  and 
severer  form.  In  this  we  not  seldom  find  that  a  patient,  who  is  prone 
to  catch  cold,  is  attacked  by  severe  and  repeated  fits  of  sneezing,  with 
profuse,  clear,  nasal  discharge,  and  severe  frontal  headache.  Each 
attack,  generally  worse  in  the  morning,  lasts  a  few  days,  and,  owing 
to  the  great  susceptibility  to  cold,  recurs  frequently.  Severe  itching 
of  the  ala  of  one  or  both  nostrils  will  often  forewarn  the  patient  of 
an  approaching  attack.  A  simple  irritant  such  as  dust  may  be  ade- 
quate to  excite  a  paroxysm.  Continuing  in  this  form  for  some  time, 
occasionally  for  years,  the  affection  may  then  extend  from  the  nose 
to  the  throat,  producing  sore-throat,  thence  to  the  lungs,  which  last 
affection  is  soon  followed  by  much  difficulty  of  breathing,  great 
wheezing,  and  free  expectoration.  The  lung  affection  may  last  for 
some  weeks.  When  this  severe  form  has  once  become  established,  the 
lungs  may  be  attacked  without  any  preliminary  affection  of  the  nose 
or  throat. 

IV.  Again,  among  children,  we  not  uncommonly  meet  with  a 
similar,  and  perhaps  identical,  disease.  A  child,  of,  may  be,  six 
months  old,  suffers  from  a  severe  attack  of  bronchitis,  and  thenceforth 
becomes  very  prone  to  catch  cold.  Upon  catching  cold,  it  is  seized 
with  frequent  and  incessant  sneezing,  lasting  a  valuable  time,  some- 
times a  few  hours,  sometimes  three  or  four  days,  and  resulting  in 
a  bronchitis,  accompanied  by  much  fever,  wheezing,  and  great  embar- 
rassment of  breathing,  severe  enough  even  to  compel  the  patient  to  sit 
up  in  bed.  The  coryza  may  sometimes  precede  the  dyspncea  for  three 
or  four  days  ;  the  shortness  of  breath  on  the  other  hand  may  continue 
for  many  days,  or  even  weeks  after  the  cessation  of  the  coryza.  The 


300 


PREPARATIONS  OF  ARi5ENIC 


affection  is,  indeed,  a  form  of  asthma.  Such  patient  may  encounter 
many  attacks  in  the  year,  especially  during  the  winter,  and  may 
continue  liable  to  them  for  years,  and  then,  perhaps,  lose  them,  or 
on  the  other  hand,  a  life-long  asthma  may  be  engendered. 

V.  Then  we  may  meet  with  cases  such  as  the  following  :— A  patient 
suffers  from  asthma  for  several  years  in  succession,  and  then  is 
seized  in  addition  with  severe  attacks  of  sneezing.  These  attacks, 
strange  to  say,  may  not  occur  coincidently  with  the  paroxysm  of 
dyspncBa,  the  sneezing  taking  place  perhaps  in  the  morning  on  rising, 
whilst  the  difficulty  in  breathing  comes  on  in  the  afternoon,  or  at 
night. 

These  cases  appear  to  be  related  on  the  one  hand  to  bronchitic  and 
dyspeptic  asthma,  and  on  the  other  hand  to  hay-fever.  They  are 
allied  to  hay-fever  in  that  they  are  liable  to  be  excited  by  dust,  cold, 
and  direct  irritants;  to  bronchitic  asthma,  through  those  cases  in 
which  the  paroxysmal  coryza  is  accompanied  by  a  bronchial  asthma, 
and  again,  to  bronchitic  asthma,  through  those  cases  which,  com- 
mencing as  an  uncomplicated  paroxysmal  coryza,  end  by  becoming 
complicated  with  bronchial  asthma,  or  vice  versd.  To  the  peptic 
forms  of  asthma  this  paroxysmal  sneezing  is  related  through  those 
cases  in  which  the  attack  is  excited  by  food,  and  those  others  in 
which  the  patient,  a  confirmed  asthmatic  of  many  years,  subsequently 
becomes  afflicted  with  paroxysmal  coryza,  induced  by  food ;  the 
asthma  in  these  cases  may  at  last  cease  and  the  coryza  alone  remain. 
The  following  typical  case  further  illustrates  the  connection  between 
paroxysmal  sneezing  and  dj^speptic  asthma: — A  child  from  the  age 
of  six  months  is  subject  to  attacks  of  sneezing  occurring  every  few 
months,  and  most  commonly  in  winter;  at  the  beginning,  the 
paroxysms  are  not  very  severe,  they  may  last  from  a  day  to  a  week, 
and  are  often,  but  not  invariably,  followed  by  an  attack  of  bronchitis, 
with  much  difficulty  of  breathing,  and  fever.  Such  a  patient  may, 
even  when  free  from  an  attack,  suffer  much  from  stuffy  breathing 
after  a  full  meal. 

The  following  cases,  occurring,  during  the  course  of  four  generations,  in  the 
same  family,  show  the  intimate  connection  which  exists  between  intermittent 
sneezing  and  asthma  : — 

Mr.  H.,  aged  35,  has  suffered  from  hay-asthma  from  babyhood.  The 
attacks  occur  only  in  the  spring,  during  the  hay  season,  and  they  last  six 
weeks.  If  he  goes  into  a  hayfield,  nay,  near  one,  he  is  immediately  stricken 
with  a  severe  attack  of  intense  itching  of  the  whole  of  the  inside  of  the  nose, 
and  of  the  conjunctiva  of  both  eyes  (there  is  no  complaint  over  the  region  of 
the  frontal  sinus),  and  also  of  the  throat;  this  itching  is  accompanied  by 
violent  sneezing,  and  profuse  discharge  from  the  eyes  and  nose.  The  eyes 
become  bloodshot,  and  the  lids  swell,  sometimes  to  such  an  extent  that  he 
can  scarcely  see.  The  breathing  is  very  difficult,  but  there  is  no  phlegm  on 
the  chest.  So  intensely  susceptible  is  the  patient,  that  a  field  a  great  distance 
off  will  affect  him;  nay,  if  his  children  play  in  a  hayfield  and  then  come 
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indoors  he  may  have  an  attack.    Other  flowers  besides  those  of  the  grasses, 
roses,  etc,  will  at  this  time  of  year  bring  on  a  mild  attack,  but  at  no  other  time 
of  the  year.    Strong  sunlight  may  induce  the  attack,  unless  the  eyes  are  pro- 
tected by  large  dark-glassed  spectacles.   Stranrje  to  say,  whilst  severehj  apded.  %n 
Sussex,  his  native  count!/,  he  is  quite  free  at  Windermere,  in  Scotland,  and  m  Devon- 
shire, even  though  the  grass  is  in  full  Uoom ;  thus,  on  one  occasion,  when  suttermg 
from  a  severe  attack,  he  started  for  Lynton,  in  North  Devon,  and  after 
leavin"-  Barnstaple  began  to  improve  more  and  more,  and  during  his  stay 
at  Lynton  he  was  quite  free,  though  the  house  he  lived  in  was  close  to  a 
grass  field  in  full  bloom.    On  one  occasion,  whilst  yachting  m  St.  George  s 
Channel,  though  not  until  the  fourth  day  from  land,  he  was  seized  with  a  severe 
attack.    [For  the  last  four  years  he  has  inhaled  qiiinine  spray  through  his 
nose  with  marked  benefit.]    His  grandfather  was  asthmatic  for  years,  living, 
however,  to  close  upon  eighty-four  years.     His  sister,  twenty-four  years  old, 
has  had  hay-asthma  for  the  last  four  years.    His  son,  aged  ten,  has  suffered 
from  severe  asthma  dating  from  a  sharp  attack  of  bronchitis  when  three 
years  old.    This  child  suffers  all  the  year  round,  almost  continuously,  from 
severe  itching  inside  the  nose,  in  the  eyes,  throat,  ears,  and  under  the  chin. 
When  these  symptoms  have  become  aggravated  he  has  severe  sneezing,  with 
rather  free  discharge  of  clear  fluid  from  his  nose.     Any  kind  of  dust  aggra- 
vates the  symptoms,  but  not  pollen  especially  as  in  the  case  of  his  father. 
He  sufiers  also  from  Avheezing,  and  when  the  itching  and  sneezing  are 
aggravated,  from  much  difficulty  of  breathing  and  from  violent  cough. 

°J?i  the  case  of  this  boy  all  the  symytoms  are  very  greatly  influenced  hy  food  J 
thus  the  itching,  etc.,  and  the  dyspnoea,  are  always  made  worse  by  pastry, 
sweets,  and  especially  by  a  heavy  meal  taken  in  the  evening  or  late  at  night. 
He  has  been  much  worse  since  an  attack  of  the  measles,  three  months  ago, 
and  since  then  any  food,  even  bread  and  butter,  increases  both  the  itching 
and  the  difficulty  of  breathing.  He  does  not  easily  catch  cold  at  Brighton, 
where,  indeed,  he  is  always  free  from  his  troubles,  and  during  one  visit  to 
Lynton  he  lost  all  his  symptoms.  His  stomach  has  lately  been  very  delicate, 
so  that  he  vomits  very  readily.  He  is  very  flat-chested  and  roimd-shoul- 
dered,  he  wheezes  loudly,  and  his  expiration  is  very  greatly  prolonged. 

Thus  we  have  a  case  of  asthma,  followed  in  the  grandson  by  hay-asthma, 
and  in  the  great-grandson  by  asthma,  plus  attacks  of  itching  and  sneezing, 
not  however  due  specially  to  pollen  as  in  the  case  of  the  immediate  ancestor. 
In  the  case  of  the  great-grandson  peptic  influences  were  strong. 

The  following  interesting  and  instructive  family  history  throws 
much  light  on  the  affinities  of  these  curious  complaints  :— A  woman, 
when  young,  suffered  from  bronchial  asthma,  which  left  her  for  some 
years,  and  then  she  became  affected  with  hay-asthma.  She  bore  two 
sons.  One,  aged  nineteen,  had  suffered  for  two  years  every  morning 
during  the  summer  from  violent  attacks  of  sneezing,  and  profuse 
watery  discharge.  These  attacks  were  not  excited  by  hay  nor  by  the 
smell  of  flowers.  Another  son,  aged  thirty,  had  been  subject  to 
asthma  and  bronchitis  since  five  years  of  age.  It  began,  and  for  a 
long  time  continued,  of  the  same  character  as  that  so  often  seen  at  the 
commencement  of  asthma,  especially  in  young  children,  commencing, 
viz.,  with  an  attack  of  cold  in  the  head,  with  fever,  lasting  about  three 
days,  and  followed  for  about  nine  days  by  asthma.    {See  Aconite.) 
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f  J«  \  asthma  of  the  mother  was  most  severe  iu  the  winter.  From 

this  she  quite  recovered,  and  remained  well  for  several  years:  durin-  ten 

annlttl      1  f  ^  '^""^  well-marked  hay-asthmaf the  attacks  be  ng 

aiJimrently  solely  due  to  hay.  " 

Her  son,  aged  19,  had  suffered  for  two  years  from  violent  attacks  of  sneez- 

^'""^  ''"''^'^^'^  paroxysms  lasting  sometime.s  for 
™  rr,  ™  accompanied  by  much  itching  of  the  whole  inside  of  the 
nose.  Ihere  A^^as  no  dyspno-a  or  wheezing.  These  attacks  occurred  chiefly  in 
the  morning  directly  he  got  up,  but  they  might  seize  him  at  any  hour  of  the 
day  He  could  go  into  a  hay-field,  or  smell  flowers,  without  suffering  the  slight- 
est trace  of  an  attack,  but  was  liable  to  an  attack  if  exposed  to  dust  and  stiong 
sunlight,  these  being  the  only  causes  he  had  detected ;  he  could  not  account" 
however,  for  those  attacks  which  began  directly  he  got  out  of  bed.  The  com- 
plaint would  last  the  whole  summer,  but  would  leave  him  in  the  winter 
Xhe  attacks  were  not  affected  by  food. 

His  brother,  aged  30,  had  suffered  from  bronchitis  and  asthma  since  five 
years  old.    At  first  the  attacks  began  with  cold  in  the  head  and  fever  with- 
out much  sneezing.    This  stage  lasted  about  three  days,  and  then  the  throat 
became  slightly  sore,  next  bronchitis  set  in.     To  use  his  own  words,  he  had 
generally  three  days'  cold  in  the  head,  and  nine  days'  asthma,  though  some- 
times the  asthma  had  lasted  much  longer,  indeed,  sometimes  it  had  continued 
tor  months.    As  he  had  grown  older  the  attacks  had  undergone  considerable 
modification.     The  chest  symptoms  might  now  begin  with  a  cold  in  the  head 
or  might  occur  without  it.    He  was  obliged  to  take  the  greatest  care,  for  any 
chill  was  liable  to  bring  on  an  attack.     Strange  to  say,  conditions  which  at 
one  time  would  induce  an  attack  were  inoperative  at  another.   Thus,  he  could 
sometimes  join  a  hay-party  .without  being  affected,  yet  at  other  times,  -oing 
into  a  stable,  or  passing  a  hay-cart,  not  to  mention  going  into  a  hay-field 
would  bring  on  a  violent  attack.    Dust,  such  as  house  dust,  builders'  dust,' 
would  be  sufficient  to  excite  an  attack,  so  also  would  strong  sunlight  or  the' 
smell  of  flowers.  An  attack  induced  by  any  of  these  agents  consisted  of  itching 
at  the  nose,  violent  sneezing,  with  profuse  discharge  from  eyes  and  nose,  the 
Itching  and  discharge  being  usually  most  marked  in  the  left  nostril,  though 
sometimes  the  right  nostril  was  implicated  ;  in  addition,  there  was  dyspnoea. 
The  coryzal  symptoms  always  occurred  in  the  day,  the  dyspnoea  at  night. 
When  troubled  with  asthma  the  dyspnoea  was  considerably  aggravated  by 
food,  which,  however,  at  no  other  time  caused  any  tightness  of  the  breath. 

Strong  black  coffee,  even  the  smell  of  it,  immediately  relieved  the  dyspnoea 
but  was  without  effect  on  the  coryza. 

The  fumes  from  Himrod's  powder  relieved  wonderfully  both  the  coryza  and 
the  dyspnoea.  All  inhalations,  with  the  foregoing  exception,  "  tightened  him 
up  everywhere,  even  in  the  nose  and  throat." 

In  some  cases  tlie  irritability  appears  to  be  restricted  to  tlie  nasal 
mucous  membrane,  or  even  to  a  very  limited  portion  of  it.  In  other 
cases,  after  continuing  in  this  fonn  for  some  time,  the  mucous  mem- 
brane of  the  throat  may  become  involved  and  subsequently  the 
bronchial  mucous  membrane,  or  vice  versd,  the  irritability,  beginning 
at  the  bronchial  mucous  membrane,  may  next  involve  the  nose.  In 
either  case  the  disease  may  quit  the  portion  of  mucous  membrane 
originally  affected,  an  incident  most  common  when  the  attack  first 
affects  the  territory  of  the  fifth  nerve.  Indeed,  in  my  experience,  an 
irritability  starting  in  the  nose  is  a  not  imusual  commencement  of 


PREPARATIONS  OF  ARSENIC 


303 


asthma  iu  children;  as  they  grow  up,  the  coryzal  symptoms  may 
cease,  and  ordinary  bronchitic  asthma  alone  remain. 

It  will  be  evident  that  these  cases  of  paroxysmal  coryza  are  closely 
related  to  hay-asthma,  which,  indeed,  appears  to  be  the  same  disease, 
with  this  reservation,  that,  owing  to  the  patient's  idiosyncrasy,  the 
attack  is  induced  by  the  pollen  of  plants  only  ;  the  similarity  between 
these  affections  is  shown  by  the  fact  that  in  each  the  mischief  may  be 
limited  to  the  nose,  frontal  sinuses,  and  eyes,  or  extending  further, 
may  involve  the  lungs. 

Mr.  Blackley,  in  an  admirable  paper,  shows  that  in  his  own  case, 
and  in  some  other  instances,  hay-asthma  is  due  solely  to  the  irritant 
effects  of  the  pollen  of  plants.  He  conducted  an  extensive  series  of 
experiments  with  the  pollen  of  many  gi'asses,  cereals,  etc.,  and  found 
that  all  are  capable  of  exciting  the  attack,  although  some  kinds  of 
pollen  are  more  active  than  others.  The  pollen  of  poisonous  plants  is 
not  more  virulent  than  that  of  harmless  plants  ;  indeed,  he  finds  that 
pollen  of  solanaceous  plants  will  excite  a  slight  fit,  while  the  pollen 
of  wheat  excites  a  very  severe  attack.  In  his  own  person,  and  in  some 
other  cases,  he  clearly  shows  that  all  the  agents  hitherto  supposed  to 
be  severely  productive  of  asthma,  such  as  ozone,  heat,  strong  sunlight, 
the  volatile  principles  on  which  the  odour  of  plants  depends,  oleo-resins, 
dust,  unless  it  contains  pollen,  are  powerless  to  produce  a  paroxysm. 
In  other  cases  it  appears  that  one  or  more  kinds  of  pollen  only  will 
produce  the  attack.  Thus  rose-iDollen  only  excites  the  attack  in  some 
patients  ;  it  is  said  that  in  America  Roman  wormwood  is  a  fre- 
quent cause.  Hay-asthma  and  the  diseases  just  described  are  indeed 
identical,  but,  owing  to  individual  idiosyncrasy,  the  attack  is  induced 
in  one  person  by  one  irritant,  and  in  another  by  a  different  irritant. 
In  some  cases  the  attack  is  induced  by  pollen,  in  other  cases  by 
ipecacuanha,  the  smell  of  mustard,  a  privet  hedge,  or  by  animal 
emanations,  as  from  rabbits,  cats,  horses,  feathers,  etc.  Dr.  W.  Smith, 
of  Preston,  narrates  a  case  in  which  a  linseed  poultice  provoked  the 
symptoms  of  hay-asthma.  In  one  case  an  attack  was  always  induced 
by  porridge.  Simple  dust  will  occasionally  excite  these  symptoms, 
and  sometimes  one  kind  of  dust  only.  Thus,  a  middle-aged  man,  an 
ironmonger,  had  suffered  from  paroxysmal  coryza  and  asthma  for  two 
years,  the  attacks  being  brought  on  by  the  dust  of  his  shop  only, 
whilst  other  kinds  of  dust,  such  as  that  of  a  road,  failed  to  affect  him  ; 
flowers,  grasses,  and  sunlight  were  likewise  without  effect  u]Don  him. 
This  case  was  singular  in  this  respect,  that  whilst  the  dust  only  of  his 
shop  excited  coryza  and  asthma,  yet  in  certain  localities  he  suffered  at 
night  from  simple  asthma  without  coryza.  Notwithstanding  Mr. 
Blackley's  careful  and  elaborate  experiments,  I  cannot  help  believing 
that  sunlight  and  great  heat  will  in  some  persons  bring  on  an  attack 
without  the  intervention  of  pollen.  I  have  known  persons  who  could 
never  look  at  the  sun  without  suffering  from  violent  sneezing.    It  is 
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well  known,  of  course,  that  strong  sunlight  and  great  heat  will  much 
aggravate  the  attack  induced  by  pollen. 

It  has  been  said  that  the  itching  and  tingling  which  generally 
accompany  paroxysmal  sneezing,  no  matter  what  their  exciting  cause, 
may  affect  the  whole  or  any  part  of  the  nose.  Sometimes  the  tingling 
and  itchmg  are  felt  inside,  sometimes  near  the  orifice,  perhaps  under 
the  bridge,  from  these  parts  it  may  extend  to  the  cheek  or  to  the  eyes, 
m  the  latter  case  it  may  involve  only  the  inner  canthus,  in  certain 
patients  the  itching  may  affect  also  the  palate  or  throat.  I  remember 
the  coryza  in  one  case  to  have  been  accompanied  and  probably  excited 
by  itchmg  of  the  nose  and  soft  palate,  and  that  iodine  inhalations  at 
once  removed  the  coryza  and  nasal  itching,  but  left  unaffected  the 
itchmg  of  the  palate,  which  ceased  at  once  on  the  application  of  a 
little  nitrate  of  silver. 

It  is  interesting  to  observe  the  very  different  degrees  of  develop- 
ment of  this  disease.  In  certain  cases  and  in  some  seasons  the  attack 
appears  to  be  limited  to  severe  paroxysmal  itching  of  the  inner  can- 
thus.  In  other  cases,  even  of  true  "hay-fever,"  the  irritant  excites 
at  one  time  this  itching  of  the  inner  canthus  alone  ;  at  another  time 
it  will  excite  paroxysmal  sneezing  also;  in  a  third  variety  the 
attack  may  at  first  be  limited  to  the  itching,  but,  as  it  goes  on, 
sneezing  and  profuse  watery  discharge  are  superadded  ;  in  yet  other 
instances,  besides  the  itching  and  sneezing,  the  patient  suffers  from 
bronchitis  and  dyspncea ;  lastly  we  have  another  group  of  cases  in 
which  the  irritant  excites  bronchitis  and  dyspnoea  only. 

In  one  strange  variety  of  cases  of  the  coryzal  type  a  patient  may 
have  violent  attacks  of  sneezing,  generally  occurring  in  the  morning, 
but  without  any  itching;  in  one  such  instance  a  lady  had  each 
morning  profuse  watery  discharge  which  literally  ran  from  her  nose, 
and  lasted  some  half  an  hour,  but  there  was  neither  itching  nor 
sneezing  ;  this  discharge  always  ceased  immediately  the  bowels  were 
relieved.  This  itching  generally  yields  to  iodine  inhalation,  even 
when  this  fails  to  arrest  the  paroxysmal  sneezing. 

Arsenic  in  many  of  these  cases  is  most  efficacious,  at  times  quickly 
affording  relief,  but  in  certain  cases  requiring  ten  days  or  a  fortnight 
to  manifest  its  remedial  effects  ;  in  some  cases  it  altogether  fails.  I 
find  it  of  little  or  no  value  in  ti'ue  hay-fever,  that  is,  where  the 
paroxysmal  sneezing  is  excited  by  pollen.  Where  there  is  fever, 
aconite,  if  given  early,  curtails  the  course  of  the  attack  considerably. 
(See  Aconite.)  Cases  unyielding  to  arsenic  are  sometimes  benefited 
by  iodine  inhalation,  by  the  administration  of  iodide  of  potassium,  or 
by  veratrum  viride.  The  case  of  a  young  woman,  twenty-two  years 
of  age,  who  for  several  years  had  suffered  from  attacks  of  sneezing 
like  those  described,  well  illustrates  the  value  of  local  applications. 
The  fits  occui'red  in  the  morning,  lasted  several  hours,  and  were  accom- 
panied by  considerable  pain  over  the  forehead ;  so  violent  was  the 
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sneezing  that  the  patient  became  quite  exhausted,  and  remained  so 
the  greater  part  of  the  day.  She  complained  also  of  great  itching 
over  the  whole  of  the  inside  and  outside  of  the  nose  and  part  of  the 
face,  this  continued  as  long  as  the  sneezing.  As  a  result  of  the 
attacks,  her  health  was  failing,  and  her  hair  was  growing  very  thin. 
In  this  case  arsenic  gave  only  very  slight  benefit,  while  iodine  inhala- 
tions, the  internal  administration  of  veratrum  viride,  pulsatilla," 
iodide  of  potassium,  bromide  of  potassium,  and  cod-liver  oil  were 
found  useless.  At  this  stage  aconite  liniment  was  applied  to  the 
outside  of  the  nose  and  to  the  itching  part  of  the  face,  and  imme- 
diately subdued  the  attack,  removing  both  the  itching  and  the  sneez- 
ing. The  attacks  of  sneezing  recurred  subsequently  very  slightly, 
and  a  fortnight's  persistence  in  the  treatment  cured  them. 

Cocaine  applied  to  the  nose  will,  in  most  cases,  cut  short  an  attack, 
and  some  patients  derive  benefit  by  sniffing  up  hazeline. 

Arsenic  is  useful  in  the  treatment  of  chronic  coryza.  It  has  been 
given  in  medicinal  doses,  and  is  said  to  be  very  effective  in  sloughing 
of  the  mouth  and  throat,  malignant  sore  throat,  cancrum  oris  and  the 
like.  Of  course,  in  such  cases  an  active  local  treatment  by  anti- 
septics, etc.,  would  be  urgently  called  for  as  well. 

We  pass  to  the  use  of  arsenic  in  another  important  class  of  dis- 
eases, viz.,  the  skin  affections. 

The  beneficial  influence  of  arsenic  in  certain  skin  diseases,  particu- 
larly in  the  scaly  eruptions  and  in  chronic  eczema,  is  universally 
recognised.  Psoriasis,  in  its  various  forms,  almost  always  yields  to 
it ;  many  cases  it  cures,  others  it  improves,  but  a  few  it  leaves  un- 
benefited. 

Hunt  recommends  small  doses  as  capable  of  effecting  all  that  is 
possible  by  arsenic,  and  he  discountenances  the  practice  of  gradually 
increasing  the  dose.  If  toxic  effects  arise,  he  advises,  not  the  dis- 
continuance, but  the  diminution  of  the  dose.  Hunt,  who  has  had 
more  experience  of  this  remedy  than  perhaps  any  other  person,  laid 
down  excellent  rules  for  our  guidance. 

Arsenic  is  hurtful  during  the  inflammatory  stages  of  eruptions. 

Children  above  five  years  will  bear  a  dose  nearly  as  large  as  adults,  and  it 
is  curious  that  girls  often  require  a  larger  dose  than  boys. 

The  largest  dose  ever  required  is  five  minims,  repeated  three  times  a  day 
though  some  practitioners  give  double  or  even  treble  this  quantity.  As  a 
rule  it  should  never  be  given  on  an  empty  stomach. 

Arsenic,  if  mixed  with  food,  does  not  usually  irritate  the  bowels.  In  the 
course  of  a  few  days  or  weeks  it  may  produce  an  itching  or  smarting  in  the 
conjunctiva,  and  this  membrane  will  appear  slightly  inflamed,  the  lower  eye- 
lid becoming  at  the  same  time  a  little  puffed  or  swollen.  The  cutaneous 
disease  will  noAV  begin  to  decline,  and  the  dose  must  be  redviced  by  one-fifth. 

Should  the  conjunctiva  continue  much  inflamed,  the  dose  must  be  still 
further  reduced,  but  otherwise  the  conjunctiva  should  be  kept  just  affected 
throughout  the  whole  course. 
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If  the  skin  affection  becomes  more  inflamed  the  course  must  not  be  in- 
terrupted, but  an  occasional  aperient  must  be  taken. 

The  arsenical  treatment  must  be  continued  for  as  many  months  after  the 
final  disappearance  of  the  eruption  as  it  (the  rash)  has  existed  years  before. 

These  rules  closely  correspond  to  the  advice  given  by  Dr.  Graves  in 
his  clinical  lectures.  With  two  statements  made  in  this  "code  of 
regulations  "  my  experience,  however,  does  not  quite  agree,  for  I  have 
not  found  that  smarting  of  the  eyes  and  swelling  of  the  lower  lid 
occur  so  often  as  Mr.  Hunt  implies,  nor  do  I  find  it  necessary  to 
induce  these  toxic  symptoms  to  insure  the  beneficial  influence  of  the 
remedy. 

The  first  influence  of  arsenic  on  psoriasis  is  to  make  it  redder,  more 
inflamed,  and  indeed  to  look  worse  than  before  treatment,  a  fact 
which,^  if  not  known,  would  lead  to  the  suspension  of  the  drug  just 
when  it  is  commencing  to  do  good ;  the  administration  being  con- 
tinued, the  exaggerated  redness  soon  declines,  and  the  eruption  heals 
in  the  centre,  leaving  in  a  short  time  only  a  slight  redness. 

Chronic  eczema,  although  perhaps  not  so  amenable  to  arsenic  as 
psoriasis,  is  generally  benefited  by  it,  especially  in  the  obstinate 
chronic  forms.  It  sometimes  removes  the  rebellious  eczema  which 
affects  the  vulva,  the  verge  of  the  anus,  and  the  scrotum. 

Arsenic  will  generally  cure  that  troublesome  disease  pemphigus,  as 
Mr.  Hutchinson  has  shown,  and  although  after  a  variable  interval 
the  eruption  is  liable  to  recur,  it  will  again  yield  to  a  renewed  course 
of  the  drug. 

Arsenic  sometimes  relieves  lichen  and  other  obstinate  skin  affec- 
tions. 

In  our  experiments  on  arsenious  acid  and  tartar-emetic,  published 
in  the  Journal  of  Physiology  for  1878,  Dr.  Murrell  and  I  found  that 
these  two  substances  produced  desquamation  in  frogs.  Thus,  after 
poisoning  by  arsenious  acid,  even  then,  when  only  xewo  part  of  the 
weight  of  the  animal  had  been  administered,  desquamation  began  on 
the  trunk  in  about  five  hom-s,  and  in  the  legs  in  about  eight  hours. 
The  cuticle  stripped  off  in  large  pieces  so  readily,  that  mere  handling 
of  the  animal  detached  it.  Tartar-emetic  affected  the  cuticle  in  a 
somewhat  different  way,  for  it  changed  the  cuticle  into  a  pulp  or 
jelly,  so  that  even  whilst  the  frog  was  alive  it  could  be  scraped  but 
not  torn  off.  We  conclusively  showed  that  these  effects  were  due  to 
the  direct  action  of  arsenious  acid  and  tartai'-emetic  upon  the  skin. 

The  question  arises,  Does  arsenious  acid  affect  all  epithelial  struc- 
tures in  this  way?  I  think  so.  Miss  Nunn  has  shown  that  it 
affects  the  cornea ;  and,  as  has  been  previously  stated,  after  acute 
poisoning  the  bowels  are  found  filled  with  a  rice-water  fluid,  consist- 
ing of  epithelial  flakes,  the  epithelial  cells  of  which  are  choked  with 
granules,  and  some  indeed  in  a  state  of  advanced  fatty  degeneration  ; 
these  changes  occur  even  when  the  poison  is  injected  into  a  vein. 
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Miss  A,  Nunn,  Lecturer  on  Biology  in  the  Wellesley  College, 
Boston,  U.S.A.,  kindly  investigated  this  subject  microscopically, 
under  the  direction  of  Dr.  Michael  Foster.  She  showed  that  the 
peculiar  effect  of  arsenious  acid  and  tartar-emetic  tipon  the  skin  is 
limited  to  the  epidermis,  and  leaves  unaffected  the  corium,  except 
that  it  increases  the  quantity  of  blood  which  it  contains.  Miss 
Nunn  says : — 

"  An  examination  of  a  series  of  sections  taken  from  different  parts 
of  the  body  at  different  intervals  after  the  (hypodermic)  introduction 
of  the  poison,  shows  that  the  general  effect  of  arsenious  acid  on  the 
epidermis  is  to  cause  a  degeneration,  and  partial  solution,  of  the  proto- 
plasm of  the  cells,  whereby  (1)  the  whole  epiderm  becomes  loosened 
from  the  subjacent  derm  ;  (2)  the  cells  of  the  malpighian  layer  become 
incoherent,  so  that  the  whole  layer  collapses,  and  its  well-known 
architectural  features  become  obscured ;  and  (8)  the  intermediate 
layer  separates  from  the  malpighian  layer  below,  and  at  times  from 
the  corneous  layer  above.  The  corneous  and  intermediate  layers  are 
thus  desquamated,  sometimes  separately,  sometimes,  and  perhaps 
most  frequently,  together.  In  no  case,  even  in  those  of  most  extreme 
or  most  lengthened  poisoning,  have  I  ever  seen  the  malpighian  layer 
actually  cast  off  during  life ;  it  always  remains  attached,  though 
loosely,  to  the  derm  in  a  manner  which  I  shall  presently  describe.  In 
preparing  sections,  however,  it  frequently  becomes  wholly  detached. 

"It  is  obvious  from  the  foregoing  account  that  the  arsenic  first 
attacks  the  lowermost  or  innermost  portions  of  the  epiderm,  and  that 
its  action  advances  from  the  derm  outwards.  This  may  be  in  part 
due  to  the  simple  fact  that  the  innermost  cells  are  those  which  are 
nearest  to  the  blood-vessels  carrying  the  poison  :  but  this  can  hardly 
be  the  whole  reason,  since  diffusion  must  be  very  rapid  through  a 
thin  membrane  of  such  a  nature  as  the  epidermis.  It  seems  more 
natural  to  attribute  the  phenomena  to  the  fact  that  the  cells  of  the 
malpighian  layer  next  to  the  derm  (the  columnar  layer)  are  composed 
of  more  active,  more  irritable  protoplasm  than  that  of  the  rest  of  the 
derm,  the  irritability  diminishing  in  the  series  of  cells  from  within 
outwards  in  proportion  as  the  metamorphosis  of  the  protoplasm  into 
keratin  becomes  more  and  more  pronounced. 

"  I  never  observed  any  excess  in  the  fluids  excreted  by  the  skin 
generally  as  the  result  of  arsenic  poisoning,  and  it  is  impossible  to 
explain  the  changes  described  above  as  merely  due,  or  as  chiefly  due, 
to  an  excessive  discharge  of  fluid  from  the  cutaneous  blood-vessels  or 
lymphatics  loosening  and  separating  the  cells.  All  the  facts  go  to- 
prove  that  the  changes  are  the  result  of  the  arsenic  acting  directly 
on  the  epidermic  cell,  which,  with  its  diminished  cell-substance  and 
shrunken  nucleus,  presents  a  striking  analogy  with  the  secreting  cell 
(of  a  salivary  gland)  which  has  been  stimulated  to  exhaustion  ;  and 
I  shall  probably  not  go  far  wrong  in  regarding  the  changes  of  the 
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former  as  the  consequences  of  an  action  of  the  poison  not  wholly  unlike 

sau^nMion,  by  which  the  desLctiv 
stages  of  the  metabohsna  of  the  cells  are  hurried  on  beyond  the  repara- 
tive power  of  the  constructive  stages.  ^ 

nff'T^'pTu"''!.^''*'?'  obviously  of  a  peculiar  kind.  One  marked 
effect  of  the  stimulation  of  undifferentiated  protoplasm  is  to  forward 
and  accelerate  processes  of  growth.  I  have  looked  diligently  for 
indications  such  as  double  nuclei,  etc.,  of  multiplications  in  the 
epidermic  cells,  but  always  in  vain.  One  would  naturally  expect 
that  the  changes  which  I  had  described  would,  if  the  animal  lived 
nnd  recovered  from  the  poison,  be  followed  by  a  rapid  renewal  of  the 
epidermis,  but  I  have  not  as  yet  succeeded  in  keeping  the  animals 
long  enough  to  see  even  the  first  trace  of  it.  I  may  remark  incident- 
ally, that  the  fact  of  the  columnar  layer  being  the  first  to  be  attacked 
by  the  poison  may  perhaps  be  regarded  as  an  indication  that  the 
growth  of  the  epidermis  does  take  place  from  this  layer,  and  not  as 
recent  researches  on  the  structure  of  the  mammalian  epiderm  have 
suggested,  from  the  cells  of  the  intermediate  part. 

"The  characteristic  vertical  arrangement  of  the  undermost  cells 
•the  columnar  layer  of  the  epiderm,  is  a  phenomenon  for  which  it  is 
very  difficult  to  account.  Embryologically  considered,  this  feature 
seems  to  be  a  continuation  of  the  condition  of  the  primary  epiblast, 
the  cells  of  which  are  always  vertical;  but  it  is  difficult  to  see  what 
purpose  is  served  by  the  preservation  of  this  ancestral  feature.  It  is 
obvious,  however,  from  the  results,  which  I  have  given,  that  this 
vertical  position  is  maintained  (for  whatever  reason)  by  some  exer- 
tion of  the  protoplasm  of  the  constituent  cells.  Immediately  that 
the  arsenic  damages  the  protoplasm,  the  vertical  arrangement  is  lost  • 
indeed,  this  is  the  most  obvious  effect  of  the  arsenic,  and  the  one  moat 
readily  recognised." 

Concerning  the  action  of  antimony  she  says:  "The  structural 
changes  in  the  epidermis  brought  about  by  antimony  are  essentially 
the  same  as  those  produced  by  arsenic.  There  is  (1)  the  same 
marked  degeneration  and  partial  solution  of  the  columnar  layer 
which  causes  the  epidermis  to  be  held  less  firmly  to  the  dermis  ; 
though  previous  to  the  hardening,  the  extreme  softness  of  the  cells 
prevents  it  from  being  stripped  away  as  can  be  done  in  the  case  of 
arsenic.  There  is  (2)  the  same  degeneration  and  separation  of  all 
the  cells  of  the  malpighian  layer,  and  (3)  the  same  desquamation  of 
the  corneous  and  intermediate  layers.  The  principal  difference  is  the 
greater  softness,  or  more  complete  isolation  of  the  cells,  and  the  some- 
what more  marked  change  in  the  intermediate  layer.  The  cells  of 
this  layer  appear  more  thoroughly  detached  from  one  another,  and 
hence  cavities  are  more  frequently  found  between  them ;  but  their 
protoplasm  is  never  formed  into  threads  and  i^rocesses  enclosing 
spaces,  as  in  the  columnar  cells.    It  is  this  separation  of  the  con- 
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stltuent  cells  of  the  intermediate  and  also  of  tlie  malpigliian  layer 
which  is  the  chief  determining  canse  of  the  pulpy  or  mucilaginous 
condition  of  skin  in  antimony  poisoning  mentioned  by  Ringer  and 
Murrell.  Altogether,  the  action  of  antimony  is  more  rapid  than  that 
of  arsenic,  and  the  changes  produced  by  it  bear  evidence  of  more 
violence.  But  the  marked  change  in  the  columnar  cells  remains  the 
most  characteristic  feature  among  the  structural  changes  produced  by 
both  arsenic  and  antimony  poisoning. 

"Both  these  drugs,  then,  have  a  specific  effect  upon  the  cells  of 
the  epidermis,  the  one  differing  slightly  only  from  the  other  in  their 
fundamental  action,  though  the  results  appear  to  the  naked  eye  to 
diverge  so  largely.  The  skin,  under  the  influence  of  either  drug, 
presents  a  striking  contrast  to  one  which  has  been  left  to  disinte- 
grate in  a  natural  manner  after  death.  I  have  examined  the  skin  of 
frogs  at  intervals  of  one  to  seven  days  after  death,  but  I  have  never 
observed  the  peculiar  changes  which  I  have  described  above  as  taking 
place  in  the  columnar  cells.  The  cells  of  the  whole  epidermis  become 
granular  and  more  opaque,  and  the  outlines  of  the  cells  become 
indistinct  ;  the  corneous  layer  may  be  thrown  off,  and  the  features 
of  the  malpighian  layer  become,  eventually,  very  difficult  to  recog- 
nise ;  but  at  no  stage  does  either  the  protoplasm  of  the  cells  become 
softened  in  the  peculiar  manner  described,  nor  do  the  nuclei  become 
shrunken.  The  desquamation  under  antimony  and  arsenic  is  ob- 
viously a  specific  effect." 

Miss  Nunn  finds  that  arsenious  acid  and  tartar-emetic  affect  the 
cornea  in  a  similar  manner,  but  the  effects  are  never  so  marked  as  in 
the  skin. 

It  is  interesting  to  observe  how  these  experiments  confirm  the 
conclusions  previously  arrived  at  by  clinical  study.  These  investiga- 
tions show  that  arsenic  affects  the  epidermis  mainly,  if  not  exclu- 
sively, and  leaves  the  dermis  unaffected.  Dr.  Duhring,  in  Wood's 
Therapeutics,  says  that  diseases  affecting  the  more  superficial 
parts  of  the  skin  are  most  amenable  to  the  influence  of  arsenic,  and 
that  it  possesses  little  or  no  influence  upon  diseases  seated  in  the 
deeper  structures  of  the  skin.  It  has  no  effect  upon  infiltrations  of 
the  corium. 

If  long  continued,  especially  in  large  doses,  arsenic  turns  the  skin 
to  a  dirty  brown  coloui*,  and  this  discoloration  is  especially  marked 
around  the  orifices  of  the  hair  follicles.  The  colour  is  very  like  the 
discoloration  of  Addison's  disease. 

A  long-continued  course  of  arsenic  is  recommended  in  epithelioma, 
rodent  ulcer,  and  even  in  scirrhus. 

Eew,  if  any,  remedies  are  so  successful  in  chorea  as  arsenic.  If 
there  is  much  anaemia,  iron  is  also  required  ;  if  fever  or  rheumatism, 
these  must  be  subdued  by  appropriate  treatment.  But  in  simple 
uncomplicated  cases  of  chorea,  arsenic  is  by  far  the  best  remedy.  Its 
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da%-    If  arsenical  symptoms  arise,  he  intermits  the  arsenic  for  forty- 
eight  hours.    He  finds  that  in  the  case  of  most  patients,  doses  of  20, 
^o,  or  30  drops  thrice  a  day  may  be  reached.    Perrorid  uses  arsenic 
hypodermical ly  with  great  success.    Arsenic  is  well  borne  this  way, 
and  does  not  derange  the  stomach.    According  to  Bartholow,  the  first 
to  use  arsenic  hypodermically  was  Dr.  Radcliffe.    Two  to  ten  minims 
ot  ±  owler  s  solution  may  be  thrown  into  the  muscles  daily.  Duiardin- 
iieaumetz  injects  one  to  four  minims,  or  more,  of  Fowler's  solution 
mixed  with  fifteen  minims  of  liquid  vaseline,  as  less  irritant  (Yeo's 
Medical  Treatment). 
Arsenic  has  been  found  serviceable  in  epilepsy.  ■ 
Arsenic  is  often  useful  in  neuralgia.    Dr.  Anstie  speaks  highly  of 
It  m  various  neuralgias ;  it  not  unfrequently  cures  dull  throbbing 
pam  affecting  one  brow.    In  angina  pectoris,  a  disease  he  regards  as 
a  neuralgia,  he  states  that  it  will  lessen  the  severity  of  the  attacks, 
and  m  time  reduce  them  to  a  mere  "  tightness  of  the  chest." 

With  the  exception  of  quinine,  no  drug  subdues  intermittent  fever 
like  arsenic.  Some  indeed,  with  large  experience,  count  arsenic  as 
equal,  if  not  superior,  to  bark  in  ague.  The  greater  number  of  ob- 
servers, however,  do  not  credit  arsenic  with  such  pre-eminent  virtues, 
maintaining  that  cinchona  cures  the  disease  more  quickly  and  more 
certainly,  and  that  it  is  especially  to  be  preferred  in  those  malignant 
forms  which,  unless  at  once  arrested,  destroy  life  speedily.  A  con- 
currence of  testimony  tends  to  show  that  arsenic  is  most  useful  in 
long-standing  agues,  especially  of  the  quartan  type. 

Arsenic  has  lately  been  extolled  in  phthisis  and  in  tuberculosis.  It 
improves  the  appetite,  increases  assimilation,  lessens  expectoration 
and  cough,  and  promotes  the  cicatrization  of  cavities.    It  is  stated 
that  it  will  reduce  the  temperature  in  tuberculosis,  and  after  carefully 
investigating  this  subject,  I  am  inclined  to  believe  that  this  is  so  ;  at 
least  I  have  frequently  observed  a  steady  and  sustained  fall  of  the 
thermometer  to  follow  the  use  of  arsenic  in  cases  where  the  febrile 
temperature  had  continued  unchanged  for  a  considerable  time,  and  this 
I  have  known  hajjpen  twice  or  three  times  in  the  same  case  on  revert- 
ing to  arsenic  after  it  had  been  discontinued.    The  decline  generally 
takes  place  gradually,  and  may  begin  soon  after  taking  the  arsenic,  or 
the  fall  may  be  postponed  for  ten  or  twelve  days.    Moreover,  I  have 
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seeu  children  in  a  hopeless  state  from  severe  tubercnlosis  involving 
lungs,  intestines,  and  peritoneum,  who  have  steadily  and  slowly 
improved  and  ultimately  recovered  tinder  arsenical  treatment,  and  I 
have  observed  a  like  result  in  adults  with  phthisis,  in  the  subacute 
and  chronic  forms.  It  must,  however,  be  admitted  that  this  is  a 
very  intricate  subject,  seeing  how  irregular  is  the  course  of  the  fever 
of  tuberculosis,  and  how  sometimes  cases  the  most  desperate  recover 
by  means  of  other  treatment,  or  indeed  with  little  or  no  treatment. 
Still,  I  am  sure  that  the  action  of  arsenic  in  phthisis  and  tixberculosis 
is  well  worthy  investigation.  In  my  experience  it  is  especially 
useful  in  fibroid  phthisis  and  in  chronic  phthisis  with  much  fibroid 
induration.  As  to  dosage,  I  have  generally  given  from  two  to  four 
minims  every  two  to  four  hours.  Only  in  a  few  cases  is  arsenic  ill 
borne,  producing  sickness  and  pain  in  the  stomach  and  bowels.  Osier 
states,  "  there  is  no  general  tonic  more  satisfactory  in  cases  of  tuber- 
culosis of  all  kinds  than  Fowler's  solution."  This,  perhaps,  represents 
the  view  generally  entertained  in  this  country  as  to  the  value  of 
arsenic  in  phthisis  and  other  tubercidous  affections. 

Arsenic  is  often  serviceable  in  rhetimatoid  arthritis  and  nodosity  of 
the  joints,  but  the  indications  for  its  employment  are  unknown.  The 
pains  of  this  troublesome  affection  are  sometimes  increased,  some- 
times benefited,  by  heat;  some  cases  are  worse  in  summer,  others  in 
winter ;  some  are  worse  during  the  day,  others  at  night.  All  these 
forms  will  sometimes  be  cured  by  arsenic,  yet  its  action  is  capricious, 
for  in  cases  apparently  identical  it  sometimes  fails  and  sometimes 
cures.  Its  effects  are  sometimes  astonishing,  stiffened  joints,  for  a  long 
time  considerably  enlarged,  becoming  reduced  to  their  natural  size,  and 
regaining  their  suppleness.  Large  doses  are  necessary,  and  must  be 
given  for  a  considerable  time ;  and  it  is  to  be  borne  in  mind  that  if 
improvement  does  not  ensue  speedily,  it  must  not  be  concluded  that 
the  medicine  will  ultimately  fail.  Some  consider  it  necessary  to 
produce  the  toxic  effects  of  arsenic,  but  in  many  cases  improvement 
results  without  pushing  the  remedy  to  this  extent. 

In  the  administration  of  arsenic  we  may  remember  Garrod's  state- 
ment, that  arsenic  acid  is  less  irritating  to  the  stomach  than  arsenious 
acid.  This  fact,  however  explained  (see  footnote,  p.  294),  is  in  keeping 
with  what  we  know  concerning  phosphorous  and  nitrogen  compounds, 
for  phosphates  and  nitrates  are  less  active  than  phosphites  and 
nitrites  respectively.  The  effect  of  the  additional  atom  of  oxygen 
seems  to  be  to  saturate,  or  neutralize  more  completely  the  activities 
of  the  ruling  element. 

We  should  also  remember,  for  practical  purposes,  that  idiosyncrasy 
plays  an  important  part  in  the  therapeutics  of  arsenic,  and  that  some 
persons  are  highly  intolerant  of  it,  to  such  an  extent  that  one 
minim  of  the  liquor  arsenicalia  will  produce  violent  action  upon  the 
stomach  and  intestines. 
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JuLT^  ""''^^'^^  i«  the  freshly  pre- 

cipitated ferric  hydrate.    If,  instead  of  carbonate  of  soda  we  use 

^m:^'-''''^'      ^-^^  -  obtSn^Tfe^rH 

antiZnlTo  1  ^^''^  g^^^'^  P^'^bably  the  best 

antidotal  combination ;   it  is  the  official  antidote  of  the  German 

Pharmacopeia.  (See  Wood^s  Tkcrapeutics.)  Dialyzed  iron,  or  oTher 
basic  preparations  of  iron,  will  serve  as  a  substitute. 


PHOSPHORUS 

Phosphorus  in  large  doses  is  an  irritant  poison,  but  the  symptoms  are 
sometimes  delayed  for  hours,  or  even  days ;  they  occur  early  if  the 
drug  IS  given  m  solution  as  in  ether,  more  slowly  when  given  in  the 
solid  torin.^   The  patient  complains  of  burning  in  the  throat,  with 
intense  thirst  and  a  severe  burning  pain  in  the  stomach;  this  is 
followed  by  distension  of  the  abdomen  and  the  vomiting  of  a  dark 
green  or  black  substance  having  the  odour  of  garlic :  sometimes  the 
vomit  IS  phosphorescent.    Along  with  these  symptoms  there  are  the 
usual  evidences  of  collapse.     In  the  less  severe  cases,  vomiting 
ceases  on  the  second  or  third  day,  but  upon  the  occurrence  of  jaundice, 
which  often  happens,  the  sickness  returns,  and  the  rejected  matters 
contain  dark-coloured  blood.    There  will  now  be  pain  and  tenderness 
over  the  liver,  and  generally  diarrhcsa,  later  the  stools  become  clay- 
coloured.    At  first,  it  is  said,  there  may  be  fever,  the  temperature 
rismg  even  to  102°,  but  subsequently  the  temperature  sinks  below 
normal,  sometimes  considerably,  in  one  case  it  fell  to  89°  Pah.  in  the 
rectum.    The  jaundice  mentioned  sets  in  from  the  second  to  the  fifth 
day ;  the  liver,  at  first,  is  apparently  enlarged,  but  afterwards  its  size 
diminishes  considerably;  it  undergoes  marked  fatty  degeneration. 
Jaundice  may  be  absent  even  with  advanced  fatty  degeneration  of 
the  liver.    The  urine  is  generally  scanty,  albuminous,  and  some- 
times bloody;  it   deposits  epithelium  cells,  and   when    there  is 
jaundice  it  contains  biliary  acids  and  colouring  matter  with  leucine, 
tyrosine,  and  para-lactic  acid.    The  urea  disappears  almost  entirely 
towards  the  termination  of  a  fatal  case.    Hfemorrhage  and  purpura 
often  occur,  and  wounds  bleed  inordinately  and  sometimes  uncon- 
trollably.   Later,  delirium  sets  in,  or  coma,  and  this  may  terminate  in 
convulsions.    The  post-mortem  reveals  most  of  the  tissues  in  a  state 
of  advanced  fatty  degeneration.    In  the  stomach  and  intestines,  there 
is  a  general  inflammation  of  the  glandular  structures,  and  hence  the 
mucous  membrane  is  thickened  and   whitish;   the  epithelium  is 
granular  or  fatty  and  much  degenerated,  or  even  broken  up.  The 
liver  is  either  enlarged,  with  its  cells  in  a  state  of  advanced  fatty 
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de"-e.neration,  or  it  is  contracted  from  destruction  and  absorption  of 
the  cells.  The  kidneys  ai'e  similarly  affected,  the  epithelium  being 
swollen,  granular,  fatty,  or  broken  up.  The  heart,  the  voluntary 
muscles,  and  other  stru-ctui-es  are  similarly  implicated.  The  fatty 
degeneration  affects  likewise  the  whole  of  the  arterial  system,  down 
to  the  microscopic  arterioles  (Wegner).  The  mimber  of  the  blood 
discs  is  said  to  be  lessened. 

The  fall  in  the  body  temperature  has  been  mentioned,  as  occasionally 
considerable  ;  in  dogs  and  rabbits,  fatal  doses  of  phosphorus  will  lower 
the  temperature  8°  to  12°  Fah. 

The  main  stress  of  the  poison  falls  sometimes  on  the  gastro-intes- 
tinal  mucous  membrane,  sometimes  on  the  nervous  system,  and  some- 
times on  the  blood  and  blood-vessels ;  in  this  latter  case  it  gives  rise 
to  haemorrhages. 

The  duration  of  acute  poisoning  is  very  variable ;  the  patient  may 
die  in  two  or  three  days,  but  more  generally  survives  for  one  to 
three  weeks.    Recovery  is  slow. 

Jilrgensen  claims  to  have  saved  several  lives  by  direct  transfusion 
of  human  blood. 

The  effects  of  chronic  phosphorus  poisoning  have  been  elaborately 
worked  out  on  animals  by  Dr.  George  Wegner,  with  most  singular 
results.  It  has  long  been  known  that  workmen  exposed  to  the  fumes 
of  phosphorus  are  liable  to  necrosis  of  the  jaw,  and  Dr.  Wegner 
believes  that  this  results  from  the  direct  action  of  the  phosphorus  on 
denuded  bone,  and  that  necrosis  will  not  set  in  unless,  through  wounds 
or  carious  teeth,  there  is  some  destriiction  of  the  soft  tissues,  thus 
enabling  the  phosphorus  to  reach  the  exposed  bone ;  in  siipport  of 
this  view  he  adduces  the  following  arguments  : — 1.  If  the  periosteum 
of  an  animal  is  severely  wounded,  but  phosphorus  is  given  in  the 
form  of  a  pill,  even  though  administered  for  months,  the  periosteal 
changes  do  not  take  place.  2.  If  the  tibia  of  a  rabbit  is  partially 
bared,  a  healthy  granulating  wound  is  soon  established,  but  under 
exposure  to  a  phosphorous  atmosphere,  periostitis  is  set  up  similar  to 
that  observed  in  the  jaw.  3.  Many  workers  in  phosphorus  escape, 
whilst  those  who  do  suffer  have  carious  teeth. 

The  lower  jaw  is  the  more  often  affected,  but  the  upper  is  liable 
to  be  attacked  ;  in  rare  cases  even  the  palate  and  frontal  bones  may 
suffer. 

Dr.  Wegner  found  that  by  gradually  increasing  doses  of  phosphorus 
or  of  phosphorus  fumes,  administered  to  rabbits,  congestion  of  the 
mucous  membrane  of  the  stomach  is  produced,  this  membrane  becoming 
of  a  brown  colour  and  three  times  its  natural  thickness.  The  liver 
becomes  chronically  inflamed,  with  a  great  increase  of  the  interstitial 
tissue,  appearing  earliest  in  that  portion  surrounding  the  acini.  This 
new  tissue  contracting,  produces  atrophy  of  the  live-cells,  and  obstruc- 
tion of  the  vessels  and  ducts.    The  organ,  at  first  enlarged  and 
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livid  in  colour,  may  gradually  change  into  the  hob-nailed  liver  or 
into  a  shrunken  irregular  mass,  deformed  by  contracting  bands 

Given  au  doses  too  small  to  afFect  the  stomach  and  liver,  phosphorus 
modifies  the  bones,  especially  those  of  growing  animals.    Thus,  where 
spongy  tissue  should  be  formed  in  the  growing  bone,  dense  solid  tissue 
takes  Its  place,  which,  examined  by  the  naked  eye  and  microscope, 
IS  found  to  consist  of  well-formed  bone;  if  the  administration  of  the 
phosphorus  IS  continued,  the  proportion  of  dense  bone  increases,  and 
the  remaining  cancellous  structure,  in  accordance  with  a  natural  pro- 
cess, becoming  absorbed  to  make  room  for  marrow  tissue,  at  last 
no  cancellous  structure  is  left.    Subsequently  the  solid,  newly-formed 
bony  tissue  itself  undergoes  absorption.    Changes  occur  likewi.se  in 
the  bony  substance  formed  by  the  periosteum.    The  new  bone  looks 
natural,  but  the  microscope  reveals  that  it  is  dense,  and  that  compact 
masses  of  it  encroach  on  the  Haversian  canals,  producing  in  them  at 
last  a  general  narrowing ;  this  may  even  affect  bone  formed  previously 
to  the  administration  of  the  phosphorus.    If  phosphorus  is  given  for 
a  long  time  to  adult  animals,  the  spongy  tissue  thickens,  and  the 
compact  tissue  becomes  still  more  dense,  and  after  a  time  new  bony 
tissue  is  deposited  on  the  inside  of  the  shaft,  increasing  till  the  bone 
actually  becomes  solid.   The  chemical  composition  of  the  bone  remains 
natural. 

Dr.  Wegner  found  also  that  under  the  influence  of  phosphorus,  the 
callus  after  fractures  or  resection  becomes  more  dense,  and  the  for- 
mation of  new  osseous  tissue  is  favoured.  Kassowitz  has  very  suc- 
cessfully treated  560  cases  of  rickets  with  phosphorus  in  doses  of 
■So  gi"-  dissolved  in  oil.^ 

The  changes  above  described  are  produced  by  phosphorus  as  such, 
and  not  after  its  conversion  into  phosphoric  acid.  For  phosphoric  acid 
does  not  produce  these  peculiar  changes  in  the  stomach  and  liver. 

In  acute  poisoning,  phosphorus  itself  is  absorbed  unchanged,  for  in 
some  cases  the  breath,  the  urine,  and,  after  death,  the  tissues  them- 
selves, are  luminous  ;  moreover,  it  has  been  chemically  detected  as  free 
phosphorus  in  most  of  the  tissues. 

The  jaundice  occurring  in  acute  phosphorus  poisoning  has  been 
variously  explained.  Dr.  Ebstein  holds  that  it  is  not  due  to  destruc- 
tion of  the  liver-cells,  but  to  catarrh  of  the  small  biliary  ducts,  causing 
obstruction  and  leading  to  absorption  of  the  bile.  The  ductus  com- 
munis choledochus  has  sometimes  been  found  occluded  by  a  tenacious 
plug  of  mucus,  thus  co-operating  with  the  obstruction  of  the  smaller 
ducts  in  the  production  of  jaundice.  The  presence  of  biliary  acids  in 
the  urine,  when  jaundice  occurs,  certainly  supports  the  view  that  the 
jaundice  depends  on  absorption  from  obstruction  of  the  ducts,  rather 

^  It  is  doubtful  whetlier  this  large  close  of  phosi-jhoriis  will  have  been  in  an 
active  state ;  the  pharmacy  of  phosphorus  is  very  difficult,  iu  particular  the 
dosage. 
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than  from  a  suppressed  secretion  owing  to  the  destruction  of  the 
liver-cells.^  Sometimes  the  contents  of  the  intestines  are  found  desti- 
tute of  bile. 

According  to  Mr.  Ashburton  Thompson,  the  effects  of  repeated 
medicinal  doses  are,  improved  appetite,  increased  rate  of  circulation, 
heightened  temperature,  perspiration,  irritation  of  the  skin,  abundant 
urine,  sometimes  loaded  with  deposit,  sharpening  of  the  mental  facul- 
ties, increase  of  muscular  power,  sensation  of  well-being,  sometimes 
nervous  excitement  shown  by  hesitation  and  trembling  (effects  more 
readily  induced  in  some  persons  than  in  others),  even  slight  clonic 
convulsions,  occasionally  some  venereal  ardour,  and,  less  frequently,  a 
more  acute  tactile  sensibility. 

But  sometimes,  even  after  doses  considered  to  be  medicinal,  we 
get  sickness  and  jaundice  which  may  last  weeks  or  months.  The 
drug  appears  to  affect  some  persons  much  more  readily  than  others, 
and  this  uncertain  action,  long  known,  used  to  be  ascribed  to 
"idiosyncrasy."  It  has  been  asserted  that  phosphorus  in  medicinal 
doses  causes  sometimes  hsematuria  and  albuminous  urine,  but  this 
must  be  unusual,  for  having  employed  phosphorus  in  a  very  large 
numbsr  of  cases,  I  have  never  seen  this  result. 

PhosjDhorus  has  lately  been  given  in  neuralgia  with  considerable 
success.  It  appears  to  be  efficacious  in  neuralgia  of  any  part  of  the 
body.  Some  regard  phosphorus  as  well-nigh  a  specific  in  this 
affection.  As  might  be  expected,  chronic  cases  take  the  longest  to 
cure,  but  in  all  the  instances,  susceptible  of  benefit,  relief  follows  the 
first  few  doses.  Mr.  Thompson  employed  large  doses,  giving  never  less 
than  one-twentieth,  and  generally  one-twelfth,  of  a  grain  every  three 
hours.  Some  writers  think  one-hundredth  of  a  grain  a  sufficient  dose. 
{See  previous  footnote.) 

The  most  intractable  and  severe  cases  generally  occur,  as  Dr.  Anstie 
pointed  out,  in  the  degenerative  period  of  life,  but  even  in  these 
instances  phosphorus  may  prove  useful.  My  own  experience  hardly 
warrants  me  in  speaking  so  enthusiastically  of  this  drug  as  does  Mr, 
Thompson.  Yet,  though  it  not  uncommonly  fails  in  the  severe  forms 
of  neuralgia  of  middle  and  advanced  life,  still  it  must  be  considered 
as  one  of  the  most  valuable  remedies.  In  my  hands  it  has  yielded  less 
satisfactory  results  in  sciatica  than  in  many  other  forms  of  neuralgia. 
Phosphorus  is  probably  most  efficacious  in  typical  neuralgia,  and  much 
less  useful,  according  to  my  experience,  in  those  imperfectly-developed 
cases  where  the  neuralgia  appears  to  be  allied  to,  or  passes  into 
sick  headache  or  is  difficult  to  differentiate  from  muscular  pain,  as  in 
the  case  of  pleurodynia,  and  in  those  instances  of  pain  which  lack 
many  of  the  more  distinctive  characters  of  neuralgia.  Thompson, 

*  This  test,  the  presence  or  absence  of  bile  acid  i^igments,  is,  with  further 
experience,  not  regarrlecl  as  a  reliable  means  of  deciding  between  the  obstruc- 
tive and  non-obstructive  (so-called)  forms  of  jaundice. 
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howevei;^  recommended  it  strongly  in  migraine.  Phosphorus  is  often 
serviceable  in  angina  pectoris,  a  disease  sometimes  closely  allied  to  if 
it  bo  uat  a  true,  neuralgia.  ' 

Phosphorus  is  certainly  useful  in  over-taxation  of  the  nervous 
system  by  work  too  arduous  or  too  anxious.  In  these  patients  the 
bram  power  is  weakened,  and  the  mind  soon  becomes  weary  and 
fatigued;  such  patients  are  irritable  and  depressed,  and  sexual  capacity 
m  many  instances  is  much  impaired.  Here  a  prolonged  course  for 
several  months  of  3V  to  grain,  thrice  daily,  is  often  very  useful.  It 
appears  to  promote  the  nutrition  of  the  nervous  system. 

Hammond  commends  phosphorus  in  cerebral  softening  and  in 
hysterical  paralysis,  and  Anstie  in  chronic  alcoholism. 

Phosphorus  is  recommended  in  melancholia. 

A  large  dose,  so  Thompson  taught,  acts  as  a  stimulant  to  the  brain, 
and  fits  it  for  unusual  exertion,  and  so  obviates  physical  and  mental 
exhaustion  or  depression  from  overwork. 

Dr.  Bartholow  recommends  phosphorus  in  the  wakefulness  depend- 
ing on  cerebral  anaemia  and  in  the  wakefulness  of  the  aged.  It  is 
useful  in  the  degenerative  changes  due  to  age,  and  under  its  use  I 
have  seen  many  cases  improve.  Cod-liver  oU,  also,  is  beneficial  in  the 
same  class  of  cases,  and  should  be  given  simultaneously. 

Dr.  rieischmann,  of  Vienna,  approves  its  use  in  pneumonia,  es- 
pecially if  accompanied  by  typhoid  symptoms. 

Phosphorus  is  said  to  stimulate  the  sexual  functions,  and  patients 
have  told  me  that  they  were  constrained  to  discontinue  this  drug, 
because  it  gave  them  trouble  in  this  Avay.  Old  men,  whilst  taking 
phosphorus,  have  told  me  that  it  had  produced  a  return  of  sexual 
capacity. 

llr.  Thompson  held  that  phosphorus,  unless  given  in  large  and 
unsafe  doses,  is  neither  an  aphrodisiac  nor  is  useful  in  spermatorrhoea, 
but  that  in  small  tonic  doses,  3V  to  gr-,  it  will  remove  the  phj-sical 
and  mental  debility  induced  by  spermatorrhoea. 

Dr.  Richard  Hughes  recommends  phosphorus  in  chronic  inflamma- 
tion of  the  rectum. 

Bartholow  recommends  it  highly  in  acne  indurata. 

It  has  been  asserted  that  phosphorus  increases  largely  the  quantity 
of  urea  of  the  urine,  splitting  up,  it  is  said,  the  nitrogenous  tissues 
and  converting  them  into  fat  and  a  compound  which  ultimately  fonns 
urea;  others  hold  that  the  fatty  degeneration  is  due  to  deficient 
oxidation.  In  man  the  products  of  nitrogenous  disintegration  appear 
in  the  urine  as  leucin  and  tyrosin.  Phosphorus  gives  to  the  ui-ine  a 
smell  of  violets  or  of  sulphur.    {See  Turpentine.) 

Phosphide  of  zinc,  in  -}  gr.  to  J-  gr.  dose,  has  been  strongly  recom- 
mended in  place  of  phosphorus.  In  compounding  phosphorus  it  must 
not  be  mixed  with  turpentine,  since  with  this,  and  probably  with 
other  essential  oils,  it  combines  and  forms  an  inert  compound ;  indeed. 
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turpentine  itself  is  used  as  an  antidote  in  pliosphorus  poisoning^ 
Eulenberg  and  Guttmann  point  out  that  with  a  solution  of  a  copper 
salt  phosphorus  immediately  forms  a  phosphide  of  copper,  and  Bam- 
berger's experiments  lead  him  to  conclude  that  copper  salts  are  far 
more  efficient  antidotes  than  turpentine.  The  sulphate  being  strongly 
emetic  is  especially  useful.  Three  to  five  grains  should  be  given 
every  five  minutes  till  vomiting  ensues.  (See  Turpentine.) 
Red  allotropic  phosphorus  is  inert. 

The  disagreeable  eructations  which  occur  when  taking  phosphorus 
are  due  to  the  oxidation  of  phosphorus,  and  the  liberation  of  hydro- 
gen, the  nascent  gas  uniting  with  phosphorus  to  form  phosphide  of 
hydi'ogen. 

The  pharmacy  of  phosphorus  is  difficult  on  account  of  the  avidity 
of  phosphorus  for  oxygen,  it  being  difficult  to  present  and  keep  the 
phosphorus  in  an  active  form,  and  of  a  measured  strength.  In  any 
case  the  drug  should  not  be  long  kept,  in  any  of  its  preparations. 
According  to  Martindale  the  French  perles  or  globules  of  phosphorated 
oil  are  both  active  and  stable,  but  their  dosage  is  overstated. 

The  hypophosphites  contain  phosphorus  in  a  state  of  incomplete 
saturation,  and  their  action  and  therapeutics  partake  accordingly  of 
the  action  and  therapeutics  of  free  phosphorus.    (See  Hypophosphites.) 


COLLODION 

Collodion  is  useful  in  many  ways.  It  is  used  to  adjust  accurately 
and  bind  together  the  edges  of  cuts  and  wounds,  and  to  exclude  air. 
It  is  sometimes  applied  to  chapped  hands  and  chapped  nipples  ;  but 
for  these  affections  there  are  better  applications,  e.g.  glycerine  of 
starch,  arnica  cerate,  or  a  mixture  containing  two  parts  of  eau  de 
Cologne  and  one  of  glycerine.  For  chapped  nipples,  often  so  difficult 
to  heal,  equal  parts  of  sulphurous  acid  and  glycerine  form  a  useful 
combination. 

Collodion,  painted  over  a  superficial  erysipelas,  over  slight  burns,  or 
patches  of  herpes  before  the  vesicles  have  developed,  subdues  the 
inflammation,  eases  the  pain,  and  checks  vesication.  Unfortunately, 
the  ordinary  contractile  collodion  coating  often  cracks  and  admits  air, 
and  so  ceases  to  be  efficacious  ;  hence  this  form  of  collodion  is  inferior 
to  a  solution  of  nitrate  of  silver  in  water  or  in  nitrous  ether.  (See 
Nitrate  of  Silver.)  On  the  other  hand  the  flexible  collodion  of  the 
pharmacopoeia,  though  less  liable  to  crack,  is  less  contractile,  and  some, 

"  The  oil  of  turpentine  best  suited  to  act  as  antidote  is  said  to  be  that 
known  as  French  oil  of  turpentine.  It  would  appear  that  turpentine  long  kept 
in  contact  with  the  air  becomes  more  resinous  and  more  suited  to  act  as  an 
antidote,  accordingly,  such  old  turpentine  should  be  employed. 
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doubtless,  of  the  powers  of  colloiion  to  subdue  inflammation  depend 
upon  this  contractile  quality. 

Dr.  Hare,  we  believe,  first  employed  collodion  for  boils.  There 
are  many  kinds  of  boils.  The  common  form  begins  as  a  pimple  or 
pustule,  whence  the  inflammation  spreads,  producing  a  hard,  painful 
swelling,  the  centre  of  which,  dying,  forms  a  core.  Now  if  collodion 
IS  applied  at  the  papular  or  pustular  stage,  the  swelling  around  the 
pustule  subsides,  and  the  further  development  of  the  boil  is  arrested  ; 
in  the  pustular  stage  collodion  appears  to  be  useless  if  the  pustule 
has  burst.  After  the  collodion  application,  the  matter  must  not 
be  let  out,  or  inflammation  recommences,  and  the  boil  follows  the 
usual  course.  It  is  desirable  to  apply  fresh  coatings  of  collodion 
over  the  old  ones,  allowing  them  to  remain  till  the  pustule  has  dried 
up,  and  the  sore  has  healed.  If  much  pus  accumulates  beneath  this 
covering,  causing  considerable  pain,  the  collodion  should  be  incised 
under  carbolic  acid,  and  the  pus  allowed  to  escape,  the  subsequent 
treatment  being  conducted  on  Lister's  carbolic  acid  plan.  This  collo- 
dion treatment  allays  the  great  irritation  which  often  accompanies  the 
early  stages  of  boils.  Dr.  Hare  prefers  the  contractile  collodion, 
attributing  its  success  mainly  to  the  pressure  which  it  exerts.  I  have 
succeeded  with  flexible  collodion,  but  perhaps  the  contractile  would 
have  answered  still  better.^  Some  doctors  add  a  drachm  of  spirit 
of  turpentine  to  each  ounce  of  collodion. 

Collodion,  also  solutions  of  gutta-percha,  or  of  india-rubber  in 
chloroform,  prevent  the  pitting  of  small-pox ;  the  flexible  variety  of 
collodion  is  better  adapted  for  this  purpose  than  the  simple  collodiou. 

A  mixture  of  collodion  and  carbolic  acid  is  useful  in  toothache  due 
to  an  exposed  and  inflamed  pulp.  A  jelly  is  made  by  melting  in  a 
test-tube  some  crystallized  carbolic  acid,  and  then  adding  an  equal 
quantity  of  collodion.  A  portion  of  this  preparation  on  a  small  piece 
of  cotton  wool  is  inserted  into  the  hollow  painful  tooth  ;  momentarily 
it  may  aggravate  the  pain,  but  this,  in  a  few  seconds,  begins  to 
diminish,  and  soon  ceases. 

Contractile  collodion,  with  which  some  mix  iodine,  painted  over 
the  inflamed  part  in  acute  gout,  will  speedily  relieve  the  pain, 
although  for  a  brief  space  the  application  will  increase  it.  Too  many 
coats  must  not  be  applied,  lest  the  contraction  become  too  great  and 
by  dragging  on  the  skin,  excite  a  good  deal  of  pain,  or  even  produce 
vesication. 

1  The  extension  of  a  carbuncle  may  sometimes  be  limited  by  tightly  strap- 
ping the  part  with  strips  of  adhesive  plaster,  applied  concentrically  from  the 
border  inwards,  around  and  over  the  swelling.  Dr.  Planat  recommends 
highly  the  application  of  arnica  ointment  (one  part  of  extract  of  fresh  arnica 
flowers  to  two  of  honey)  spread  on  diachylon  plaster  and  placed  over  the 
boil,  the  application  being  renewed  once  or  twice  a  day.  He  finds  the  in- 
ternal use  of  arnica  beneficial. 
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Sir  D.  Corrigan  treats  the  incontinence  of  children  with  collodion. 
The  prepuce  is  drawn  forward  by  the  left  hand,  and  the  little  cap 
thus  formed  is  smeared  over  with  collodion  at  its  extremity;  this 
contracting,  draws  closely  together  the  edges  of  the  prepuce,  and 
effectually  prevents  the  exit  of  urine.  A  fortnight  of  this  plan,  which 
gives  no  pain  and  does  not  prevent  sleep,  suffices  sometimes  for  the 
cure.  When  it  is  needful  to  pass  water,  the  little  cap  of  collodion 
can  be  easily  chipped  off  with  the  nail.  The  prepuce  in  the  morning 
is  found  distended  with  urine.  Sir  D.  Corrigan  thinks  that  it  would 
answer  as  well  to  paint  the  collodion  over  the  orifice  of  the  urethra. 
This  plan  I  iind  unsuitable  for  girls,  as  it  excites  smarting,  and 
induces  them  to  pick  off  the  collodion. 

Two  parts  of  glycerine  to  a  hundred  parts  of  collodion  yields  a 
mixture  which  sets  without  contracting  or  dragging  upon  the  skin. 
Eight  to  ten  drops  of  castor  oil  to  the  ounce  of  collodion  also  yields  a 
flexible  and  but  slightly  contractile  film.  Where  simple  j)rotection  of 
a  part  is  sought,  some  variety  of  flexible  collodion  should  be  employed  ; 
but  where  in  addition  we  wish  to  exert  pressure,  we  shall  have  recourse 
to  the  plain  collodion.  Special  effects  can  be  brought  to  bear  on  the 
affected  part  by  specially  medicating  the  collodion ;  thus  croton  oil 
or  iodine  can  be  introduced  as  irritants,  cantharides  as  a  vesicant, 
tannic  acid  as  a  styptic,  salicylic  acid  as  a  special  agent  for  acting 
upon  epidermic  overgrowths^  corns,  etc.,  carbolic  acid  as  an  antiseptic, 
and  so  forth. 


COD-LIVER  OIL.  DUGONG  OIL. 

ALMOND  OIL.  PALM  OIL. 

POPPY  OIL.  LARD. 

HEMP-SEED  OIL.  SUET. 

LINSEED  OIL.  WAX. 

COCOA-NUT  OIL.  Etc. 

Fats,  in  one  form  or  other,  are  found  abundantly  in  both  the  animal 
and  vegetable  kingdoms,  showing  their  great  importance  in  organic 
life. 

Pats  are  necessary  foods  to  the  animal  body,  being  heat-giving, 
force-supplying,  and  plastic.  Their  combustion  contributes  mainly 
to  the  generation  of  the  heat  of  the  body!  They  are  essential  to 
tissue  formation,  for  without  them  nutrition  and  growth  would  be 
very  imperfect,  if  not  impossible.  Their  combustion,  moreover,  sup- 
plies most  of  the  force  appropriated  by  the  nitrogenous  structures, 
and  by  them  converted  into  muscular  force,  secretive  force,  nerve 
force,  etc. 

Por  the  most  part,  all  fats,  so  far  as  we  know,  have  similar 
physical  properties,  differing  however  considerably  in  degree,  e.g. 
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in  their  melting  points.  In  their  chemical  nature  they  differ  much, 
though  constructed  for  the  most  part  upon  the  same  type;  after 
entering  the  blood  they  are  very  possibly  converted  into  a  fat  of 
uniform  composition. 

Oils  and  fats  are  used  to  lubricate  and  to  render  supple  the  skin 
when  it  has  lost  its  elasticity,  and  has  become  dry,  hard,  and  liable 
to  crack,  as,  for  instance,  in  many  scaly  diseases,  such  as  psoriasis 
and  xeroderma.  They  should  be  employed  in  conjunction  with  warm 
baths. 

Because  of  their  emollient  action  fats  and  oils  are  in  general  use 
as  excipients  for  the  application  of  various  agents  to  the  skin. 

Fats,  moreover,  are  applied  to  the  exterior  of  the  body  to  protect 
the  surface  and  prevent  irritation,  e.g.  from  excreta  such  as  the  urine 
or  fsBces,  or  from  acrid  discharges,  such  as  we  meet  with  in  eczema ; 
when  used  for  this  pui'pose,  some  other  substance,  such  as  the  oxide 
of  zinc,  is  often  incorporated  with  them. 

Simple  oils  are  used  to  soften  and  facilitate  the  removal  of  scabs, 
as  in  impetigo,  eczema,  and  favus.  Poultices  are  useful  in  these 
cases  prior  to  the  removal  of  the  scabs  or  the  epilation. 

Oils  are  sometimes,  and  with  occasional  success,  rubbed  into  the 
skin  of  the  whole  surface,  to  prevent  the  debilitating  sweating  accom- 
panying exhausting  disease,  as  in  phthisis,  but  this  process  is 
inferior  to  that  of  sponging  the  skin  with  a  weak  acid  wash,  and 
to  other  means.  Among  the  ancient  Eomans,  during  the  period  of 
the  decline,  when  warm  baths  were  so  much  indulged  in,  it  was  the 
custom  to  anoint  the  body  with  fats,  to  check  the  profuse  sweating 
caused  by  this  enervating  habit. 

Fats  are  sometimes  rubbed  into  the  skin  with  a  view  to  their 
absorption,  so  as  to  minister  to  the  nutrition  of  the  body. 

It  has  been  asserted  that  the  inunction  of  the  body  with  fatty  sub- 
stances  will  induce  a  considerable  fall  in  the  temperature,  but  in  a 
solitary  test  instance  I  found  this  statement  to  be  incorrect. 

Rubbing  the  hands  and  feet  with  some  firm  fat  will  remove  the 
irksome  sense  of  heat  and  tightness  produced  by  the  rashes  of  scarlet 
fever  or  of  measles. 

Some  practitioners  treat  scarlatina  solely  by  inunctions,  anointing 
thoroughly  the  skin  of  the  whole  body  twice  or  three  times  a  day 
with  a  bland  fat,  or  oil,  which  is  not  to  be  wiped  off  during  con- 
valescence from  scarlatina.  Dr.  Budd,  of  Bristol,  recommends  this 
inunction  of  oil ;  the  patient  takes  a  bath  at  night,  and  after  being 
wiped  quite  dry,  a  bland  oil,  such  as  almond  oil,  is  rubbed  over  tho 
whole  body.  This  treatment  is  said  to  assist  desquamation,  and^  to 
prevent  sequelse ;  moreover,  it  probably  lessens  the  risk  of  contagion 
by  preventing  the  diffusion  of  the  branny  particles  of  the  skin  by 
currents  of  air.  Whitla  recommends  the  use  of  a  weak  carbolic  oil, 
1  in  50,  before  desquamation,  1  in  25,  after  this  has  set  in.    Oil  of 
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euccalyptus  in  similar  strengths  may  be  substituted  for  the  carbolic 
acid. 

In  cases  of  ringworm,  to  prevent  the  extension  of  the  disease,  it  is  a 
useful  practice  to  grease  the  head  very  freely,  so  as  to  hinder  the 
sporules  from  reaching  the  unaffected  hair.  The  uncontaminated 
members  of  the  family  should  also  grease  the  hair  freely  for  the  same 
purpose ;  it  would  probably  be  more  preventive  still  to  use  a  mild 
mercurial  pomade,  or  quinine  dissolved  in  glycerine,  so  that  any  float- 
ing sporules  might  alight  on  some  substance  destructive  to  them. 

Oils  and  fats  are  not  used  topically  in  diseases  of  the  mouth,  nor 
do  fats  undergo  alteration  in  this  cavity,  and  they  are  almost  as  little 
affected  in  the  stomach.  If  enclosed  in  albuminous  walls,  as  they 
exist  in  the  living  cell,  this  envelope  is  dissolved,  and  the  fat  is  set 
free.  Although  themselves  not  acted  upon  by  the  stomach,  fats,  how- 
ever, act  upon  the  other  forms  of  food ;  they  certainly  promote  the 
fermentation  of  sugar  and  of  starch,  and  it  is  generally  accepted  that 
fats,  by  assisting  those  chemical  changes  which  constitute  digestion, 
aid  in  the  conversion  of  the  nitrogenous  foods.  For  example,  fats  assist 
in  the  fermentation  of '  milk,  and  promote  the  process  of  artificial 
digestion  ;  this  action  of  fats  upon  food  can  be  demonstrated  outside 
the  body.  But  how  fats  effect  these  changes,  and  whether  at  the  same 
time  they  themselves  are  in  any  measure  modified  in  constitution,  are 
questions  at  present  quite  unsettled.  The  importance  of  this  property 
of  fats  must  be  sufficiently  apparent,  and  needs  no  further  comment. 
In  large  quantities  they  hinder  digestion,  possibly  by  their  decompo- 
sition, with  the  formation  of  acids  foreign  to  the  stomach. 

Fats  are  mainly,  if  not  exclusively,  digested  and  absorbed  in  the 
intestine.  The  pancreatic  ferment  steapsin  cau.ses  some  of  the  fat  to 
take  up  three  molecules  of  water  and  produces  glycerine'  and  a  fatty 
acid.  Pancreatic  secretion  also  emulsionizes  fats ;  this  it  effects  to 
some  extent,  perhaps  chiefly,  by  means  of  the  splitting  up  of  the 
molectile  just  described,  for  the  fatty  acid  thus  liberated  becomes  a 
soap  with  the  alkali  present  in  the  intestine,  and  this  soap  acts  as  an 
emulsifiant.  The  further  action  upon  fat  is  due  to  bile.  Bile  also 
emulsionizes  fats. 

It  has  been  surmised  that  fat  may  become  saponified,  and  so  pass 
through  the  walls  of  the  intestines  into  the  blood,  and  probably  a 
small  part  does  actually  pass  into  the  circulation  in  this  form ;  but, 
since  much  unsaponified  fat  is  visible  in  the  epithelium  cells  covering 
the  villi,  and  much  also  can.  be  extracted  from  the  chyle,  the  chief  part 
must  undergo  absorption  in  another  manner. 

The  passage  of  fats  through  the  moist  animal  membranes  forming 
the  intestinal  canal  is  probably  ascribed  justly  to  the  action  of  tha 
bile ;  and  in  support  of  this  proposition,  apart  from  other  evidence 
possible  to  adduce,  it  may  be  advanced  that — 

I.  In  capillary  tubes  moistened  with  water  fats  rise  scarcely  at  all : 

Y 
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but  if  the  tubes  are  moistened  with  bile  the  fats  rise  from  twelve  to 
fourteen  times  higher. 

II.  While  fats  pass  with  extreme  difficulty  through  moist,  animal 
membranes,  if  these  are  moistened  with  bile  the  fats,  as  may  be 
shown  experimentally,  traverse  them  readily. 

To  a  small  extent  also,  fats  pass  into  the  blood  by  the  agency  of  the 
intestinal  juice,  an  alkaline  and  emulsifying  secretion. 

The  chief  part  of  the  fat  passes  into  the  lacteals  ;  a  little  into  the 
veins,  to  be  conveyed  to  the  liver,  there  to  be  converted  into  cholic 
acid  (at  least,  it  is  probable  that  oleic  acid  undergoes  this  change). 
The  cholic  acid  having  suffered  a  further  synthesis  into  glyco-  or 
tauro-cholic  acid,  unites  then  with  the  soda  set  free  in  the  blood  when 
the  hydrochloric  acid  of  the  gastric  juice  is  poured  into  the  stomach, 
and  so  forms  a  kind  of  soap,  namely,  the  tauro-cholate  and.  glyco- 
cholate  of  soda.  These  again  find  their  way  into  the  intestines,  and 
after  serving  their  destined  purpose  there,  the  base  reunites  with  the 
acid  of  the  gastric  juice  from  which  it  has  been  separated,  the  bile 
acids  being  liberated. 

The  influence  of  fats  on  the  secretion  of  bile  varies  according  to 
circumstances ;  if  taken  on  an  empty  stomach,  fats  lessen  the  biliary 
secretion ;  if  taken  with,  or  after  food,  they  increase  it.^ 

As  food  augments  greatly  the  flow  of  bile,  we  have  here  an  indica- 
tion, abundantly  corroborated  b}'-  experience,  to  give  fats  either  with 
or  soon  after  a  meal. 

The  melting-point  of  a  fat  will  influence  its  absorption ;  for  if  thia 
point  is  above  the  temperature  of  the  body,  the  fat,  unless  dissolved 
in  other  more  liquefiable  fats  present,  must  remain  unabsorbed. 

The  stomach  tolerates  animal  fat  far  better  than  vegetable  fat :  for 
this  reason,  animal  fats  may  be  given  in  larger  dose,  and  for  a  longer 
time,  hence  the  medicinal  superiority  of  animal  over  vegetable  fats. 

There  is  a  limit  to  the  quantity  of  fat  which  can  be  absorbed  by  the 
body.  In  regard  to  cod-liver  oil,  at  first  only  a  small  quantity  is 
taken  up,  and  often,  for  some  weeks  even,  some  of  it  appears  in  the 
motions,  but  gradually  more  and  more  of  it  becomes  absorbed,  till  full 
doses  are  borne,  and  find  entrance  into  the  circulation.  In  too  large 
quantity,  however,  this  oil  is  liable  to  decompose,  and  to  form  hurtful 
products,  exciting  nausea,  vomiting,  colic,  and  diarrhoea.  On  account 
of  the  limit  to  the  powers  of  absorbing  fats,  and  to  the  irritation 
which  an  excess  of  oil  in  the  intestinal  tube  is  liable  to  excite,  to  say 
nothing  of  economy,  it  is  undesirable  to  give  more  fat  than  can  be 
appropriated.  Too  large  a  dose  is  both  wasteful  and  hai-mful.  By 
examining  the  motions  day  by  day  we  can  at  any  time  ascertain  if  too 
much  is  administered. 

^  More  recent  investigations  throw  doubt  upon  the  cholagogue  action  of 
fats.   (Hammarsten,  Plujsiologische  Uliemie,  189o,  p.  196.) 
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Catarrh  of  the  intestines  is  a  condition  unfavourable  to  the  absorp- 
tion of  fat.  Oils  are  sometimes  given  after  a  poisonous  dose  of  a 
corrosive  substance,  for  the  purpose  of  forming  a  protective  sheathing 
to  the  mucous  membrane,  but  it  is  impossible  to  give  a  coating  of  oil 
to  a  membrane  moistened  with  water.  Cod-liver  oil  sometimes  over- 
comes the  obstinate  habitual  constipation  of  children.  Figs  kept  in 
Lucca  oil,  and  one  or  two  eaten  daily,  are  gently  relaxing. 

Fat  is  present  as  a  very  fine  emulsion  in  the  lacteals  and  blood- 
vessels, and,  circulating,  gradually  suffers  absorption  by  the  tissues. 
Its  very  fine  subdivision  enables  it  to  pass  without  any  difficulty 
through  the  capillaries. 

Fats,  as  we  have  said,  are  heat-giving,  force-supplying,  and  plastic. 
In  common  with  other  combustible  substances,  they,  through  oxida- 
tion, uphold  the  temperature  of  the  body.  This,  though  an  important 
is  not  their  only,  nor  their  most  vakiable,  function. 

Fats  are  necessary  both  to  growth  and  nutrition,  for  in  the  most 
vitally-endowed  organs  fats  are  found  in  excess,  and  they  abound 
wherever  cell-growth  proceeds  rapidly ;  they  are  present  even  in 
disease,  for  much  fat  is  found  in  fast-growing  cancer.  Fats  are 
found,  moreover,  associated  with  the  more  highly-organized  constitu- 
ents of  the  tissues  and  fluids  of  the  body,  thus  the  fat  existing  in  -pus 
is  chiefly  associated  with  the  corpuscles,  comparatively  little  being 
found  in  the  liquor  puris ;  and  again,  more  fat  is  found  in  plastic 
than  in  non-plastic  formations.  In  fact,  observations,  day  by  day, 
demonstrate  more  and  more  the  importance  of  fats  as  tissue-forming 
substances.  Facts  such  as  these  bear  obviousty  on  the  use  of  the 
members  of  this  group  in  disease,  but  to  this  subject  we  shall  return 
shortly. 

Observations  tend  to  show  that  fats  are  force-yielding  substances, 
and  that  the  peculiar  forces  of  the  body  are  mainly  derived  from  the 
fats  we  consume.  Only  a  short  time  ago  it  was  considered  that  the 
forces  of  the  body  were  derived  from  the  combustion  of  the  nitrogenotis 
structures,  but  many  circumstances  tell  conclusively  against  this 
hypothesis, 

1.  After  severe  and  prolonged  exercise,  the  urea  of  the  urine  is  scarcely 
Increased ;  and  as  this  substance  is  a  measure  of  the  consumption  of  nitro- 
genous materials,  it  follows  that  at  such  times  but  little  of  it  in  excess  of 
the  normal  is  consumed. 

2.  Under  exertion,  enormous  quantities  of  carbonic  acid  are  exhaled  from 
the  lungs,  pointing  indubitably  to  the  combustion  of  carbo-hydrates,  or  of 
fatt}'  substances,  the  urea  at  the  same  time  not  being  increased. 

3.  It  has  been  found  by  experiment  that,  wheli  only  starchy  and  fatty 
foods  are  eaten,  great  exertion  and  prolonged  labour  can  be  endured,  while 
at  the  same  time  the  urea  of  the  urine  is  but  little  increased. 

The  combustion  occurs  chiefly  in  the  muscles  themselves,  not  in  the 
blood,  for  when  the  muscles  are  separated  from  the  body,  and  are 
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made  to  contract  vinder  a  bell-glass,  they  ai-e  found  to  yield,  during 
the  time  of  their  activity,  an  enormous  quantity  of  carbonic  acid. 

Drs.  Cutler  and  Bradford,  using  Malassez's  method  of  counting 
the  red  corpuscles,  find  that  in  health  cod-liver  oil  causes  an  in- 
crease in  the  number  of  red  corpuscles,  and  a  slight  increase  in  the 
white. 

Dr.  John  Day  (of  Geelong),  by  ingenious  experiments,  showed  that 
fats  possess  considerable  power  of  converting  oxygen  in  the  presence  of 
moisture  into  peroxide  of  hydrogen,  also  that  the  colouring  matter  of 
the  blood  decomposes  this  rapidly  into  water,  and  nascent  oxygen  with 
its  characteristic  active  properties,  and  he  suggests  that  fats  may 
play  this  important  part  in  the  blood,  making  inert  oxygen  of  the 
atmosphere  into  active  oxygen.  His  experiments  show  that  the  iron 
of  the  colouring  matter  of  the  blood  is  probably  the  agent  which 
decomposes  the  peroxide  of  hydrogen.  Ether  also  possesses  great- 
power  to  form  oxygen  into  peroxide  of  hydrogen,  and  Dr.  Day 
suggests  that  the  efficacy  of  etherized  cod-liver  oil  may  be  due  to  the- 
large  quantity  of  peroxide  of  hydrogen  which  it  contains. 

Pats  being  necessary  to  growth,  nutrition,  and  the  due  performance 
of  the  bodily  functions,  are  peculiarl}'-  suited  to  convalescents  from 
acute  general  diseases.  Pats  are  also  useful  in  many  chronic  affec- 
tions. On  the  subsidence  of  many  acute  inflammations,  as  of  the 
kidneys,  heart,  or  lungs,  a  chronic,  but  not  less  fatal,  condition  may 
be  left,  a  condition  the  danger  of  which  is  in  proportion  to  the  poor- 
ness of  health  of  the  patient  previous  to  the  acute  attack.  If  the 
patient's  health  had  been  impoverished,  or  if  he  is  the  subject  of-, 
tuberculosis,  or  of  scrofula,  many  sequelse  are  apt  to  occur.  Middle- 
aged  and  old  people,  in  whom  the  nutritive  processes  have  begun  to 
flag,  are  more  liable  to  chronic  disease  after  an  acute  attack.  A  like 
danger  threatens  children  whose  previous  health  has  been  damaged- 
by  unhygienic  conditions.  In  all  these  states  fats  are  very  beneficial. 
They  also  benefit  the  chronic  degenerative  diseases  of  old  age.  In 
these  and  other  maladies  depending  on  deficient  nutrition,  fats  as 
special  promoters  of  this  function  are  very  useful. 

The  dependence  of  chronic  affections  on  the  state  of  general  nutri- 
tion may  be  shown  in  another  way.  Persons  are  found  who,  suffering 
from  some  slight  local  affection,  are  little  troubled  so  long  as  the  health 
is  unbroken,  but  inasmuch  as  the  weakest  link  of  the  chain  is  the 
first  to  yield,  so  at  once  if  the  general  health  gives  way,  the  local 
mischief  becomes  immediately  developed  or  aggravated.  Thus  these 
individuals  are  able  to  measure  the  state  of  their  general  health  by 
the  condition  of  the  local  disease.  Here,  any  treatment  restorative  of 
the  general  health  will  reduce  the  local  affection  to  its  former  unim-^ 
portant  dimensions,  and  for  such  purpose  cod-liver  oil  is  often  in- 
dicated. 

Experience  confirms  the  efficacy  of  cod-liver  oil  in  many  chronic- 
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inflammations  of  tlie  heart,  lungs,  and  kidneys,  and  in  the  seqiielse 
of  the  acute  specific  diseases,  such  as  the  chronic  discharges  from  the 
ears  or  nose  so  often  left  by  scarlet  fever  or  measles. 

Cod-liver  oil  is  of  special  service  in  scrofula,  tending  to  remove  the 
various  manifestations  of  this  disease,  such  as  chronic  discharge  from 
the  ears  and  nose,  strumous  ophthalmia,  strumous  disease  of  the  bones, 
strumous  abscesses,  etc.^ 

In  the  treatment  of  phthisis  cod-liver  oil  stands  pre-eminent.  The 
term  phthisis,  however,  includes  several  distinct  clinical  varieties. 
For  om-  purpose  it  is  sufficient  here  to  divide  these  into  the  febrile 
and  non-febrile,  i.e.  into  those  forms  which  manifest  preternatural 
heat  of  the  body,  and  those  in  which  the  temperature  is  natural,  or 
rises  only  occasionally,  and  for  a  short  time.  The  existence  of  fever 
in  the  febrile  forms  of  phthisis  is  by  no  means  an  indication  of  the 
uselessness  or  harmfulness  of  cod-liver  oil,  for  in  this  condition  many 
patients  derive  considerable  benefit  from  it.  In  this  form  of  phthisis, 
as,  indeed,  in  all  forms,  we  must  be  guided,  in  the  employment  of  this 
remedy,  not  only  by  the  nature  of  the  disease,  but  also  by  the  state 
of  the  patient  in  other  respects.  If  the  digestion  is  good,  cod-liver 
oil  may  generally  be  given  with  advantage ;  but  if  the  stomach  is 
irritable,  then  cod-liver  oil  does  harm  by  still  further  disordering  it. 
In  phthisis  the  key  of  the  situation  is  the  state  of  the  alimentary 
tract,  and  the  giving  of  food  and  medicine  must  always  have  in  view 
the  maintenance  of  this  tract  at  its  healthiest. 

In  the  chronic,  or  non-febrile  forms  of  phthisis,  cod-liver  oil  is 
generally  well  borne,  and  does  great  good ;  but,  as  in  the  case  of  the 
more  acute  varieties,  it  sometimes  upsets  the  stomach.  It  is  generally 
held  that  diarrhoea  in  phthisis  is  a  decisive  contra-indication  to  the 
employment  of  the  oil,  but  this  is  only  partly  true.  Cod-liver  oil,  no 
doubt,  increases  sometimes  the  diarrhoea,  but  this  arises  chiefly  when 
the  dose  is  unduly  large,  or  too  frequently  administered,  and  if  a  tea- 
spoonful  only  is  given  at  a  dose,  once  or  twice  a  day,  the  oil  may  even 
control  the  diarrhoea.  In  cases  of  phthisis  with  diarrhoea  it  is  a  good 
plan  to  begin  the  cod-liver  oil  cautiously  in  small  dose,  and  if  it  suits 
it  may  then  be  given  with  greater  freedom.  An  excellent  method  is 
to  give  a  teaspoonful  the  last  thing  at  night,  immediately  before  sleep, 
at  which  time  it  may  often  be  borne  without  producing  either  nausea 
or  diarrhoea,  though  previously  it  had  occasioned  one  or  both  of  these 
symptoms. 

In  the  early  stage,  as  might  be  expected,  phthisis  is  most  benefited 
by  the  use  of  oils. 

Phlegmatic  persons  with  sallow  skins  and  dark  complexions  benefit 
more,  it  is-  said,  by  cod-liver  oil  than  persons  of  sanguine  temperament 
and  florid  complexion, 

*  In  general,  wherever  mentioned,  the  terms  scrofulous  and  strumous  are  to 
be  understood  as  synonymous  with  tuberculous. 
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Cod-liver  oil  is  often  very  serviceable  in  chronic  rheumatism, 
rheumatoid  arthritis,  chronic  gout,  chronic  skin  affections,  syphilitic 
or  otherwise.  It  is  also  particularly  useful  in  emphysema  of  the 
lungs,  and  in  chronic  bronchitis,  in  the  former  checking  lung  degenera- 
tion, in  the  latter  controlling  the  expectoration. 

Many  persons,  especially  the  aged,  complain  of  much  sinking,  or  of 
a  sensation  of  "  craving  "  at  the  epigastrium,  relieved  for  a  short  time 
only  by  food,  a  condition  sometimes  connected  with  atonic  dyspepsia, 
sometimes  dependent  on  the  general  state  of  health.  If  the  intestinal 
canal  is  not  in  an  irritable  condition,  cod-liver  oil  will  remedy  this 
sinking.  Middle-aged  patients  suffering  from  that  anomalous  group 
of  symptoms  called  hysteria  complain  sometimes  of  the  same  irksome 
symptoms.  In  this  case  oil  will  remove  the  sinking,  while  it  often, 
simultaneously,  relieves  the  other  symptoms  of  the  group. 

Cod-liver  oil  and  quinine  is  the  best  treatment  for  giddiness  in  the 
aged,  that  is,  when  this  symptom  is  not  ascribable  to  serious  organic 
brain  disease,  but  is  probably  due  to  atheromatous  changes  in  the 
brain-vessels,  or  to  a  weak  heart.  Indeed,  cod-liver  oil,  since  it  pro- 
motes nutrition,  is  highly  useful  in  the  sufferings  due  to  old  age. 

Pats  are  of  special  use  in  the  chronic  diseases  of  children,  arising 
from  mal-nutrition. 

Cod-liver  oil  often  modifies  favourably  the  course  of  laryngismus 
stridulus,  rickets,  chorea,  the  middle  and  after-stages  of  whooping- 
cough,  and  chronic  coughs. 

The  obstinate  constipation  of  children  sometimes  yields  to  cod-liver 
oil. 

The  chronic  diarrhoea  manifested  by  a  few  pale,  pulpy,  stinking 
motions  daily,  will  often  reduce  a  child  of  a  few  months  old  almost  to 
a  skeleton.  The  skin  becomes  leathery  and  wrinkled,  food  is,  perhaps, 
rejected,  and,  when  things  are  brought  to  this  dangerous  pass,  thrush 
breaks  out.  While  combating  the  diarrhoea  or  vomiting,  a  teasjDoon- 
ful,  or  half  a  teaspoonful  of  cod-liver  oil,  given  to  the  child  nightly 
before  sleep,  gradually  increasing  the  quantity  and  frequency  of  the 
dose,  will  neither  increase  the  vomiting  nor  the  diarrhoea,  but,  on  the 
contrary,  promote  nourishment  and  growth,  improve  the  general  health 
and  rescue  the  patient  from  a  perilous  condition. 

Hitherto,  fats  have  been  spoken  of,  for  the  most  part,  in  common, 
but  they  certainly  are  not  all  equally  useful  therapeutic  agents. 

As  we  have  seen,  animal  fats  are  to  be  preferred  to  vegetable  fats  ; 
among  the  former  liver  fats  are  generally  esteemed  beyond  all  others. 
Whether  cod-liver  oil  is  superior  to  that  derived  from  the  livers  of 
other  animals  is  difficult  to  decide,  since  much  of  the  cod-liver  oil  of 
commerce  is  procured,  not  only  from  the  livers  of  various  fish,  but 
likewise,  it  is  said,  from  those  of  other  marine  animals. 

The  superiority  of  cod-liver  oil  has  been  thought  to  depend  on  the 
minute  quantities  of  iodine,  phosphorus,  or  bile  which  it  contains — 
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a  conjecture  clearly  wrong,  for  the  effect  of  these  substances  in  disease 
is  dissimilar  to  that  of  the  oil.^ 

The  superiority  of  liver  oils  is  ascribable  to  their  easy  toleration 
by  the  stomach.  They  can  generally  be  taken  Avithout  inconvenience 
for  months  or  years,  while  other  fats  and  oils  often  produce  nausea, 
loss  of  appetite,  and  diarrhcBa. 

Cod-liver  oil  often  excites,  at  first,  nausea,  vomiting,  and  dis- 
at^reeable  eructations.  Occasionally,  the  difficulty  in  overcoming  the 
distaste  for  this  medicine  is  almost  insuperable,  yet  disgust  is 
crenerally  overcome,  and  in  a  short  time  the  oil  may  be  taken  with 
relish  even,  and,  indeed,  children  often  come  to  regard  the  dose  as  a 
treat.  Sometimes  at  the  commencement  of  the  course  a  child  becomes 
languid,  loses  appetite  and  appears  worse,  but  usually,  after  a  week 
or  ten  days,  the  oil  begins  to  be  tolerated,  and  then  improvement 
sets  in. 

The  nausea  and  vomiting  sometimes  caused  by  this  remedy  may 
be  produced  by  too  large  a  dose.  To  begin  with,  a  teaspoonful,  or 
even  less,  is  enou.gh  ;  and  shoxild  the  stomach  manifest  intolerance, 
one  dose  only  should  be  given  daily  :  and  it  is  a  good  practice  to  give 
this  at  night-time,  just  before  lying  down  to  sleep. 

Cod-liver  oil  is  often  administered  in  such  qtiantities  that  it  can 
scarcely  be  borne,  even  when  the  stomach  is  accustomed  to  it. 
Weeks,  and  even  months,  may  elapse  before  full  doses  of  oil  can  be 
digested  and  absorbed ;  and  hence,  if  swallowed  in  undue  bulk,  it 
will  merely  pass  off  in  the  motions,  and  by  its  decomposition  may 
disorder  the  intestines.  An  examination  of  the  motions  will  show 
whether  the  oil  is  given  in  excess. 

Cod-liver  oil  should  be  taken  after  food,  on  orange  or  ginger-wine, 
or  with  a  small  dose  of  brandy-and-water  in  the  proportion  of  equal 
parts,  or  of  one  part  of  brandy  to  two  of  water,  or  some  agreeable 
tincture  of  orange-peel,  and  it  should  be  so  poured  as  not  to  touch 
the  glass,  but  to  float  on  the  surface  of  the  wine  or  the  brandy 
as  a  globule,  and  thus  tossed  off,  without  allowing  the  teeth  to  be 
touched.  A  little  salt  taken  immediately  before  and  after  the  dose 
often  removes  the  taste,  and  prevents  nausea,  and  it  is  said  that  a 
few  drops  of  ketchup  added  to  the  oil  will  cover  its  taste. 

A  mixture  composed  of  equal  parts  of  cod-liver  oil  and  fresh 
mucilage  of  gum  acacia  and  water  has  very  little  taste,  and  the  addi- 
tion of  two  minims  of  oil  of  lemons  to  each  ounce  of  this  mixture 
conceals  effectually  the  fishy  flavour. 

'  Eecent  investigations  tend  to  show  that  the  special  value  of  cod-liver  oil 
resides,  not  in  the  small  percentage  of  iodine,  phosi^horus  and  other,  so  to 
speak,  extraneous  bodies,  but  in  the  main  body  of  the  oil,  in  the  character, 
i.e.,  of  the  fats.  These,  according  to  Heyerdahl,  are  quite  difForcnt  from  other 
fats,  and  in  one  respect  especially,  viz.,  the  tendency  of  the  free  fatty  acids 
present  to  oxidize.    {Cod-liver  Oil  and  its  Chemistry,  Pcckol  MOller.) 
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A  cod-liver  oil  jelly  has  recently  been  prepared,  wliich  is  said  to 
contain  70  per  cent,  of  oil.    Bolted  like  jelly  it  is  almost  tasteless. 

Notwithstanding  these  ingenious  devices,  it  is  not  uncommon  to 
.meet  with  patients  who,  even  after  repeated  trials,  cannot  tolerate 
the  oil  on  account  of  the'' eructations,  loss  of  appetite,  nausea,  or 
vomiting  which  follow.  In  some  cases  this  intolerance  is  due  to 
dyspepsia  ;  but  it  is  generally  due  to  an  inability  to  digest  and 
absorb  fat,  such  as  is  so  commonly  noticed  in  consumption,  even 
•before  its  active  development.  This  fact  has  been  much  dwelt  on 
by  Dr.  Balthazar  Foster,  who,  led  by  some  suggestive  experiments 
of  Claude  Bernard— in  the  case  of  patients  intolerant  of  oil— uses 
ether  as  a  means  of  assisting  the  digestion  and  absorption  of  fat. 

Claude  Bernard  has  shown  that  the  action  of  ether  "  is  twofold— 
(1)  it  stimulates  the  pancreas  and  glands  of  the  duodenum  to  pour 
out  theii^  secretions  freely,  and  (2)  at  the  same  time  facilitates  the 
■absorption  of  those  very  substances  which  these  secretions  are  de- 
■signed  to  digest.  In  other  words,  ether  not  only  obtains  for  us  the 
secretions  required  to  digest,  but  promotes  the  absorption  of  these 
fats  when  digested."  Bernard  maintains  that  fats  are  chiefly  ab- 
sorbed by  means  of  these  secretions.  After  a  prolonged  investigation 
of  the  influence  of  ether.  Dr.  Balthazar  Foster  finds  that  oils  and 
fats,  which  otherwise  cause  nausea  and  sickness,  are,  by  means  of 
this  combination,  retained  and  digested,  whilst  at  the  same  time  the 
appetite  is  retained  ;  under  these  circumstances  nutrition  and  weight 
increase.  Dr.  Foster  employs  the  Eether  purus  of  the  Pharmacopoeia 
in  doses  of  from  ten  to  fifteen  minims  to  every  two  drachms  of  oil. 
The  ether  may  be  given  either  separately,  or  with  the  oil ;  but  as  the 
ether  masks  the  unsavouriness  of  the  oil,  it  is  better  to  combine 
them.    Cod-liver  oil  may  be  given  in  capsules. 

Numerous  other  combinations  are  made  with  cod-liver  oil :  among 
the  more  important  are  combinations  of  extract  of  malt  with  cod-liver 
oil  ;  these  are  much  used,  and,  in  general,  are  well  tolerated.  The 
amount  of  oil  incorjjorated  varies  a  good  deal,  it  should  be  at  least  15 
per  cent.  :  two  or  more  drachms  are  given  for  a  dose. 

Beech  wood  creasote  is  miscible  with  cod-liver  oil,  also  guaiacol,  an 
important  constituent  of  this  creasote;  either  may  be  added  to  cod-liver 
oil  in  the  proportion  of  one,  two,  three  or  more  minims  to  the  drachm 
of  oil.i  This  combination  is  useful  in  the  treatment  of  phthisis.  {See 
Creasote.) 

Lime-water  mixed  with  the  oil  sometimes  obviates  the  nausea,  and 
even  the  diarrhcBa  induced  by  the  ingestion  of  cod-liver  oil. 

Fats  are  consumed  in  the  body,  but  sometimes  a  small  quantity 
escapes  with  the  faeces  and  urine.  The  quantity  escaping  by  the  urine 
is  insignificant,  except  in  the  disease  called  chylous  urine,  in  which 

1  Much  depends  upon  the  purity  of  the  creasote,  as  to  the  dose  of  it  which 
can  be  given. 


CASTOR  OIL,  CROTON  OIL 


329 


fat  is  ofteu  present  in  considerable  amount.  In  Briglit's  disease  a 
little  fat  is  voided  with  the  uriniferous  casts  in  the  urine. 


CASTOR  OIL,  CROTON  OIL 

These  oils  consist  of  a  bland  oil,  with  a  variable  quantity  of  an  acrid, 
irritating,  purgative  matter,  which  imparts  to  them  their  characteris- 
tic properties.  This  irritating  substance  exists  in  small  proportion 
in  castor  oil,  and  in  larger  proportion  in  croton  oil.  Croton  oil  irri- 
tates the  skin,  producing  redness,  vesication,  and,  in  concentration, 
even  pustulation ;  this  will  be  followed  by  scars.  The  admixture  of 
alkalies  increases  the  irritating  effect  ;  hence,  liquor  potassse  is  some- 
times added,  to  intensify  the  effects  of  croton  oil. 

The  action  of  croton  oil  is  very  variable  ;  several  applications  on 
successive  days  may  produce  but  slight  vesication,  whilst  sometimes  a 
single  moderate  application  may  set  up  great  irritation,  much  vesica- 
tion, and  even  pustulation.  Caution  is  therefore  needful.  When 
applied  too  energetically  or  too  persistently,  croton  oil  liniment  ends  in 
producing  superficial  papilliform  white  rounded  scars,  with  a  hair 
follicle  in  the  centre  of  each.  These  scars  gradually  disappear. 
Croton  oil  liniment  applied  to  the  chest  of  phthisical  and  bronchitic 
patients  is  highly  esteemed  as  a  counter-irritant,  but,  owing  to  the 
vesication  it  produces,  it  cannot  generally  be  repeated  more  than 
once  or  twice  on  successive  days,  and  sometimes  only  one  applica- 
tion can  be  borne.  In  bronchitis  and  phthisis  croton  oil  liniment 
is  sometimes  preferred  to  mustard  poultices,  and,  indeed,  certain 
patients  aver  that  croton  oil  gives  them  greater  relief  than  mustard 
poultices.  The  vesication,  being  a  decided  disadvantage,  the  patient 
must  carefully  avoid  conveying  any  of  the  application  to  tender 
parts  of  the  skin,  such  as  the  face  or  the  scrotum,  lest  it  should 
provoke  troublesome  or  severe  inflammation.  Dr.  Tilbury  Pox  states 
that  croton  oil  produces  sometimes  a  symmetrical  erythema  of  the 
face,  lasting  for  a  few  days,  in  cases  where  no  direct  application  of 
the  drug  could  have  occurred,  and  I  too  have  seen  this  erythema  of 
the  face  occur  during  the  employment  of  croton  oil.  It  is  hard  to 
say  whether  this  erythema  depends  on  the  action  of  the  croton  oil 
after  its  absorption  into  the  blood,  or  upon  any  volatile  acrid  principle, 
reaching  the  face  through  the  air,  or  simply  by  means  of  the  oil 
conveyed  by  the  hands. 

As  is  the  case  sometimes  with  iodine  liniment,  and  now  and  then 
with  a  belladonna  plaster,  I  have  known  croton  oil  liniment  produce  a 
crop  of  itching  papules  which  have  spread  over  the  chief  part  of 
the  body,  reaching  even  to  the  feet. 

Dr.  Aldersmith  employs  croton  oil  as  an  application  in  obstinate 
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ringworm.  He  says:  "I  generally  put  it  on  a  patcli  about  the  size 
of  a  shilling,  with  a  small  camel's-hair  brush,  and  order  a  poultice 
to  be  applied  at  night ;  then,  if  it  has  not  set  up  severe  inflamma- 
tion and  pustulation  by  the  next  day,  which  is  very  rare,  I  apply 
it  again,  keeping  poultices  on  constantly  day  and  night.  A 
pustular  rash  occurs  at  once,  but  the  oil  can  be  applied  over  this, 
and  a  daily  application  of  it  for  three,  six,  or  ten  days,  together 
with  constant  bathing  with  warm  water,  and  frequent  poulticing 
with  linseed  meal,  will  generally  set  up  such  inflammatory  exuda- 
tion that  the  patch  resembles  true  kerion."  Dr.  Thin  draws  atten- 
tion to  the  risk  of  this  treatment  causing  permanent  baldness. 

Locally,  castor  oil  exerts  scarcely  any  action  when  applied  to  the 
skin ;  indeed,  it  is  even  used  as  an  emollient  to  the  conjunctiva,  in 
cases  of  local  irritation,  allaying  for  instance  the  pain  and  intoler- 
ance of  light  caused  by  a  foreign  body,  such  as  sand  or  grit.  The 
daily  application  of  castor  oil  is,  however,  reputed  to  remove  warts  in  a 
month  or  six  weeks  ;  this  would  suggest  something  more  than  a  mere 
emollient  action. 

Croton  oil  has  an  acrid  burning  taste.  Pure  castor  oil  is  almost 
tasteless.    This  perhaps  is  a  euphemism. 

These  oils,  apart  from  their  acrid  principle,  behave  in  the  stomach 
and  intestines,  for  the  most  part,  like  other  oils,  and  if  not  quickly 
expelled  from  the  intestines  they  become  absorbed  into  the  blood,  and 
serve  the  same  purpose  as  other  oils.  In  large  dose  croton  oil  will 
cause  inflammation  of  the  stomach. 

The  acrid  matter  of  these  oils,  irritating  the  mucous  membrane  of 
the  intestine,  excites  slight  catarrh,  and  by  this  means  purges.  As 
alkalies  intensify  the  action  of  the  acrid  principle,  the  purgative 
effect  of  these  oils  is  heightened  by  admixture  with  the  alkali  of  the 
bile  and  other  alkaline  secretions. 

These  oils,  especially  castor  oil,  are  commonly  used  as  purgatives. 
Castor  oil  is  a  speedy,  certain,  and  somewhat  mild  purgative,  pro- 
ducing only  one,  two,  or  three  motions,  with  little  griping.  It  is  said 
to  purge  when  injected  into  the  veins,  or  even  when  applied  to  the 
skin,  and  if  this  statement  is  true,  the  oil  must  have  an  especial 
affinity  for  the  intestines.  It  is  commonly  used  as  a  purgative  for 
children,  for  women  in  pregnancy,  and  after  parturition,  in  cases  of 
fever,  also  in  piles,  and  in  fissure  of  the  anus.  It  is  not  a  good  purga- 
tive in  habitual  constipation,  since  it  incx'eases  the  torpid  habit  of 
the  bowels,  an  effect  frequently  witnessed  in  children. 

Dr.  Soper  recommends  castor  oil  and  glycerine  in  equal  parts,  and  he 
finds  that  with  this  combination  half  a  drachm  of  the  oil  is  sufficient. 
The  oil  must  be  added  slowly  to  the  glycerine  in  a  mortar,  and  the 
mixture  well  rubbed  together.    The  taste  of  the  oil  is  thus  covered. 

Croton  oil  is  a  powerful  purgative,  producing  watery  stools,  with 
much  depression.    It  is  an  uncertain  purgative,  sometimes  acting  in 


CASTOR  OIL,  CROTON  OIL 


331 


half  an  hour,  at  other  times  requiring  much  longer,  sometimes  acting 
in  small  dose,  at  other  times  large  quantities,  even  six  or  eight 
drops,  being  required.  It  is  hence  seldom  used,  unless,  as  in  apo- 
plexy, coma,  and  mania,  it  is  important  to  administer  a  purgative  of 
small  bulk.  It  is  sometimes  employed  in  obstinate  constipation  when 
other  purgatives  have  failed.  It  is  a  good  plan  to  give  a  quarter  or  a 
third  of  a  minim  every  hour,  for  by  this  means  a  much  smaller  total 
quantity  will  often  succeed  better  than  a  larger  quantity  given  in  one 
dose.  Owing  to  its  acrid  taste  it  is  generally  administered  in  the  form 
of  a  pill,  but  in  the  case  of  patients  in  a  state  of  insensibility,  it  should 
be  mixed  with  a  little  butter  or  lard,  and  conveyed  to  the  back  of  the 
tongue,  when  it  is  swallowed  involuntarily,  or  trickles  down  the  throat. 

From  experimental  evidence,  Eohrig  is  led  to  conclude  that  croton 
oil  given  to  fasting  animals  is  a  powerful  stimulant  to  the  liver,  but 
Rutherford  and  Vignal  did  not  get  this  result  in  their  experiments. 

As  these  oils  remain  but  a  short  time  in  the  intestines,  the  greater 
part  passes  out  with  the  motions.  Probably  but  little  of  the  acrid 
matter  passes  into  the  blood,  since,  unless  croton  oil  is  swallowed  in 
large  quantity,  those  serious  symptoms,  seen  after  its  injection  into 
the  veins,  do  not  occur. 

Like  other  purgatives,  these  oils  may  influence  distant  organs,  such 
as  the  kidneys,  and  act  as  diuretics. 

Croton  oil  has  been  used  in  hydrocephalus,  and  it  is  said  to  have 
removed  the  excess  of  fluid  from  the  ventricles  of  the  brain. 

Diarrhoea,  in  children,  often  yields  to  eight  or  ten  drops  of  castor  oil 
suspended  in  mucilage ;  but,  unfortunately,  the  indications  for  this 
treatment  being  unknown,  it  often  fails.  A  castor-oil  mixture  of  this 
kind  is,  however,  present  in  most  children's  hospital  pharmacopoeias, 
and  is  of  great  value. 

In  the  early  stages  of  diarrhoea  it  is  a  common  practice  to  administer 
a  dose  of  castor  oil,  to  carry  away  the  irritant  exciting  the  discharges. 
This,  or  a  full  dose  of  Gregory's  powder,  is  an  excellent  treatment 
prior  to  the  use  of  astringents. 

Castor  oil  may  be  taken  almost  if  not  quite  tastelessly  in  beef-tea, 
highly-peppered  and  well  salted ;  or  the  oil  may  be  beaten  up  with 
an  equal  quantity  of  the  froth  of  porter,  and  tossed  off  before  the 
constituents  have  separated.  A  mixture  consisting  of  castor  oil,  half 
an  ounce,  fresh  mucilage  of  acacia,  three  drachms,  distilled  water,  five 
drachms,  has  very  little  taste.  It  may  be  flavoured  with  oil  of, 
peppermint  or  oil  of  lemons.  It  is  a  good  plan  to  pour  into  a  wetted 
glass  the  required  dose,  and  then  toss  it  off  without  letting  the  oil 
impinge  upon  the  teeth. 

The  oil  may  be  taken  conveniently  in  small  dose,  one  or  two 
drachms  enclosed  in  capsules,  each  containing  one  half  to  one  drachm. 
Tor  occasional  use  a  full  dose  of  oil,  one  half  to  one  ounce,  is  required, 
but  for  continued  use,  a  teaspoonful  once  or  twice  a  day,  night  and 
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morning,  is  often  sufficient.  Such  small  dose  may  also  be  conveniently 
administered  on  tincture  of  orange  peel  as  in  the  case  of  cod-liver  oil. 


GLYCERINE 

This  substance  possesses  certain  valuable  physical  properties  :  its  thick 
syrupy  consistence,  and  hygroscopic  powers,  enable  it  to  adhere  to  sur- 
faces to  which  it  is  applied  and  to  keep  them  in  a  moist  state,  since 
at  the  same  time  that  it  attracts  and  holds  water  it  does  not  tend 
itself  to  evaporate.  It  dissolves  many  substances  and  is  miscible  with 
many  others,  hence  it  is  capable  of  acting  as  a  vehicle  for  numberless 
active  principles. 

Its  applications  are  endless.  It  is  antiseptic,  and  preserves  lymph 
vaccine  indefinitely.  It  is  a  useful  application  for  chapped  lips  and 
hands,  and  for  the  rough  furfuraceous  and  inelastic  skin,  left  after 
eczema,  or  other  skin  complaints.  It  restores  suppleness  to  the 
tissues,  and  allays  burning,  tingling,  and  smarting.  Undiluted 
glycerine  may  itself  cause  inflammation  and  smarting,  hence  it 
should  be  mixed  with  an  equal  quantity  of  rose-water  or  eau  de 
Cologne.  Glycerine  of  starch  acts  still  better  in  rendering  the  skin 
soft  and  supple.  In  xeroderma  a  bath  should  be  taken  daily,  and 
some  glycerine  preparation  rubbed  in  after  wiping  the  body 
thoroughly  dry.  Glycerine  is  a  good  application  for  dryness  of  the 
meatus  of  the  ear,  and  when  the  tympanum  is  ruptured,  it  covers 
the  opening  in  the  tympanum  with  a  thin  film,  supplying  for  a 
time  the  place  of  the  lost  membrane. 

Dr.  M.  Rosenthal  recommends  glycerine  as  a  solvent  for  alkaloids 
employed  hypodermically.  One  drachm  of  glycerine  will  dissolve 
ten  grains  of  muriate  of  morphine,  twenty  gi'ains  of  sulphate  of 
quinine,  but  only  one  grain  of  curare. 

The  lips,  tongue,  and  gums,  when  dry  and  coated  with  dried 
mucus,  as  in  acute  diseases,  should  be  washed  and  kept  moist  several 
times  a  day  with  glycerine ;  this  greatly  improves  the  comfort  and 
appearance  of  the  patient.  If  the  sweet  taste  of  glycerine  is  un- 
pleasant, it  will  answer  as  well  if  diluted  with  an  equal  quantity  of 
water  or  lemon-juice.  An  occasional  sip  of  this  is  also  useful  in  the 
discomfort  of  dry  throat. 

In  the  last  stage  of  chronic  disease,  as  in  phthisis,  when  the  mucous 
membrane  of  the  mouth  becomes  dry,  red,  shiny,  and  glazed,  a  condi- 
tion causing  much  distress,  and  usually  accompanied  by  great  thirst, 
a  wash  of  glycerine  and  water,  to  rinse  the  mouth,  will  relieve  the 
harassing  condition.  Undiluted,  glycerine  is  apt  to  make  the  mouth 
clammy  and  sticky.  Glycerine  will  sometimes  cure  thrush.  Glycerine 
of  borax  is  useful  in  aphthae  and  in  thrush,  likewise  a  saturated  solu- 
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tion  of  boric  acid  in  glycerine,  which  latter,  indeed,  is  an  excellent 
antiseptic.    {See  Boric  acid.) 

Glycerine  of  borax  is  a  good  application  in  pityriasis  of  the  scalp. 

Glycerine  of  carbolic  acid  is  a  nseful  application  to  foetid  sores 
and  open  cancers  of  the  surface  of  the  body,  or  of  the  uterus.  It 
removes  the  offensive  odour  of  the  discharge,  and  improves  the  condi- 
tion of  the  sore. 

A  pledget  of  cotton  wool,  saturated  with  glycerine,  and  applied  for 
several  hours  to  the  congested  neck  of  the  womb,  will  induce  a 
copious  serous  discharge,  and  will  give  as  much  relief  as  the  applica- 
tion of  leeches.  The  pledget  should  be  fastened  with  a  piece  of 
twine,  so  that  the  patient,  herself,  can  readily  withdraw  it.  The 
glycerine  may  be  variously  medicated,  e.g.  with  ichthyol  in  varying 
strength  up  to  thirty  or  fifty  per  cent. 

Glycerine  is  much  used  now  in  the  manufacture  of  medicated 
pessaries  and  suppositories.  A  drachm  of  glycerine  injected  into  the 
rectum  is  useful  to  relieve  the  bowels  in  constipation. 

One  of  the  best  preventives  of  bed-sores  is  glycerine  or  glycerine 
cream.  The  part  exposed  to  pressure  should  be  washed  morning  and 
evening  with  tepid  water,  and  carefully  dabbed  quite  dry  with  a  soft 
towel,  and  then  gently  rubbed  over  with  a  little  glycerine  or  glycerine 
cream.  If  the  skin  is  sore  or  tender  the  glycerine  cream  is  best. 
A  draw-sheet  made  of  linen,  and  sufficiently  large  to  be  firmly  tucked 
in  at  both  sides  of  the  bed  (as  any  folds  or  creases  are  very  apt  to 
produce  tenderness,  and  eventually  sores),  will  prevent  any  soiling  of 
the  bed-clothes.  This  preventive  treatment  by  glycerine  applications 
should  be  commenced  before  the  on-coming  of  redness  or  tenderness. 

Glycerine  has  been  used  in  place  of  sugar,  as  in  diabetes,  but  sac- 
charine is  far  preferable.  It  has  also  been  recommended  as  a  substitute 
for  cod-liver  oil,  but  experience  has  shown  its  inferiority. 

Glycerine  I  find  useful  in  stomach  flatulence  and  in  acidity ;  one 
to  two  drachms  should  be  taken  several  times  a  day  in  tea,  coffee, 
or  water,  with  food. 

A  teaspoonful  of  glycerine  taken  neat,  or  added  to  water,  is  often 
useful  in  coughs,  even  in  the  cough  of  phthisis.  It  may  be  added 
to  a  little  lemon-juice,  which,  in  some  cases,  makes  it  more  efficacious. 
This  taken  at  night  often  lessens  morning  cough.  A  very  large  dose 
of  glycerine  injected  subcutaneously  in  animals  may  produce,  among 
other  symptoms,  hsemoglobinuria,  from  destruction  of  the  red  cor- 
puscles. Large  doses  by  the  mouth  are  laxative  in  man.  A  cer- 
tain amount  of  the  glycerine  swallowed  is  absorbed,  and,  it  would 
appear,  is  burnt  in  the  tissues  :  to  some  extent  therefore  it  will  act 
the  part  of  a  food. 
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LANOLINE 

In  contradistinction  to  the  group  of  the  ordinary  or  glycerine  fats, 
lanoline  is  a  cholesterin  fat,  i.e.  a  compound  of  cholesterin  with  a 
fatty  acid.  It  may  be  regarded,  perhaps,  as  a  waste  product  of 
metabolism,  but  it  serves  as  a  natural  lubricant  of  the  skin.  The 
lanoline  of  commerce  is  obtained  from  sheep's  wool.  It  differs  from 
glycerine  fats  in  two  important  properties  :  (1)  the  readiness  with 
which  it  is  absorbed  by  the  skin  ;  (2)  its  power  of  taking  up  water; 
further,  it  is  chemically  very  stable,  i.e.  is  not  prone  to  become 
rancid.  Lanoline,  moreover,  does  not  irritate  the  skin.  The  ordinary 
lanoline  in  use  is  the  pure  wool  fat  partially  hydrated,  the  adeps  lanse 
hydrosus  of  the  B.P. 

On  account  of  its  power  of  absorbing  water,  lanoline  is  very  useful 
as  an  application  to  moist  surfaces,  e.g.  the  mucous  membranes.  The 
one  objection  to  its  use,  as  an  ointment,  its  stickiness,  is  overcome  by 
mixing  it  with  liquid  paraffin  or  with  vaselme.  The  unguentum 
lanolini  consists  of  two  parts  of  lanoline  and  one  part  of  vaseline. 
{See  Helbing,  Modern  Materia  Medica.) 

The  special  indication  for  the  use  of  lanoline,  in  preference  to  other 
fats,  is  to  be  found  in  those  cases  where  we  desire  to  introduce  hj 
absoi-ption  some  active  ingredient;  but  on  account  of  its  non-irri- 
tant nature  and  its  stability,  it  finds  a  much  wider  sphere  of 
usefulness  than  this  purpose  would  cover,  and  it  may,  in  a  majority 
of  cases,  displace  with  advantage  the  ordinary  fatty  ointments. 

"  In  the  manufacture  of  the  so-called  '  superfatted  soaps,'  a  good 
many  manufacturers  now  use  lanoline  as  the  most  suitable  form  of 
adding  the  excess  of  fat."  (Helbing.) 


THE  GROUP  OF  THE  PAEAFEINS— HAED  PARAFFIN, 
SOFT  PARAFFIN  (VASELINE),  Etc. 

These  bodies  are  all  of  the  nature  of  hydrocarbons.  They  vary 
greatly  in  consistence  from  a  hard,  waxlike  firmness,  through  a  soft 
buttery  condition,  as  in  vaseline,  down  to  fluidity  of  a  thin  oil. 
Though  keeping  to  a  considerable  extent  the  outward  characteristics 
of  fats  and  fatty  oils,  these  substances  differ  greatly  in  their  chemi- 
cal stx'ucture.  They  ai-e  by  nature  incapable  of  saponification,  and  of 
iindergoing  the  change  known  as  rancidity,  to  which  fats  are  pi-one. 
They  are  not  readily  absorbed  by  the  skin,  and  in  this  respect  come 
far  behind  ordinary  fats. 

For  lubricating  and  emollient  purposes,  members  of  this  group  do 
excellent  service,  also  as  a  means  of  coating  and  protecting  surfaces  ; 
but  where  they  act  as  vehicles  for  a  medicament,  which  is  to  be 


TANNIN,  GALLIC  ACID 


335 


absorbed,  they  are  less  useful.  Mr.  Martindale  has  suggested  the 
advisability  of  increasing  the  consistence  of  ordinary  vaseline  by  in- 
corporating in  it  a  proportion  of  hard  paraffin ;  a  better  ointment  basis 
is  thus  secured.  He  advises  the  admixture  of  two  parts  of  soft 
paraffin  with  one  part  of  hard  paraffin. 

The  more  liquid  paraffins,  such  as  oil  vaseline,  oleum  deelinse, 
paroleine,  glymol,  adepsine  oil,  etc.,  are  very  useful  as  solvents  of 
medicaments  for  hypodermic  injections,  for  pigments,  and  for  sprays 
for  the  throat  and  nose.    {See  Martindale's  Extra  Pharmacopeia.) 

Since  vaseline,  or  some  admixture  of  paraffins  of  similar  consistence, 
remains  unchanged  by  exposure  to  the  air,  it  is  highly  useful  for 
lubricating  the  skin  when  it  is  dry  or  hard,  as  in  psoriasis,  chronic 
eczema,  xeroderma,  chapped  hands,  sunburn.  It  is  excellent  in  many 
cases  of  chronic  eczema  where  the  skin  is  dry  and  scaly.  The  oleum 
deelinge  I  have  found  very  useful  in  similar  cases. 

As  it  is  not  absorbed  by  the  skin,  it  is  not  the  best  vehicle  for 
medicines  like  aconitia,  veratria,  etc.,  but  it  may  be  tised  with  advan- 
tage to  incorporate  those  substances  siich  as  lead,  mercury,  zinc  and 
iodide  of  sulphur,  which  make  lard  rancid. 

Petroleum  (petroleiim  ether,  U.S.P.)  and  benzin  are  popularly  used 
as  local  applications  in  chronic  rheumatism,  and  appear  to  be  of  con- 
siderable service. 

Some  of  the  liquid  members  of  this  series  are  used  internally— the 
hypophosphites  may  be  given  thus  in  emulsion.  The  petroleum  basis 
appears  to  be  very  bland  and  indifferent.  Whether  it  is  to  any  extent 
absorbed  and  utilized  in  the  tissues  is  not  known. 


TANNIN  AND  ITS  COMPOUNDS ;  GALLIC  ACID 

Tannic  acid  is  contained  in  a  number  of  vegetable  preparations,  and 
constitutes,  indeed,  the  astringent  principle  of  plants.  These  sub- 
stances produce  little  or  no  change  on  the  unbroken  skin,  but  act  as 
astringents  to  sores  and  mucous  membranes,  checking  secretion  by 
contracting  the  vessels  and  condensing  the  tissues.  Rossbach,  how- 
ever, maintains  that  the  vessels  are  dilated  but  not  paralysed,  for  they 
contract  on  stimulation.  They  precipitate  albumen,  and  thus  coat 
the  surface  of  wounds,  in  some  measure  protecting  them  from  the 
injurious  action  of  the  air ;  tannin-containing  substances  are  hence 
applied  to  excoriations,  profusely  discharging  sores,  and  luxuriant 
granulations. 

Tannin  is  conveniently  employed  in  the  form  of  glycerine  of  tannin. 
This  preparation  is  useful  in  ozasna,  also  in  certain  conditions  seen 
after  measles,  scarlet  fever,  and  some  other  diseases,  in  which  the 
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inside  of  the  nose  becomes  excoriated  and  reddened,  and  discharges 
freely  a  thin  sanious  or  a  thicker  purulent  fluid,  which,  on  drying, 
scabs  up  the  nose,  and  often  excites  eczema  of  the  upper  lip.  If  here 
the  inside  of  the  nose  is  well  brushed  out  with  glycerine  of  tannin, 
the  discharge  will  cease,  even  after  a  single  application ;  but  if  the 
scabs  are  thick,  they  must  first  be  thoroughly  removed,  so  as  to 
enable  the  application  to  act  on  the  sore-secreting  surface.  Glycerine 
of  tannin  is  useful  in  the  syphilitic  ozfena  of  children  ;  it  arrests  the 
discharge,  reduces  the  swelling  of  the  mucous  membrane  which  pro- 
diices  the  characteristic  snuffling,  and,  by  enabling  the  child  to 
breathe  through  the  nose,  permits  of  sound  refreshing  sleep,  and,  in 
infants  at  the  breast,  it  renders  suckling  possible. 

Occasionally  among  adults  we  meet  with  an  impetiginous  eruption 
of  the  inside  of  the  nose,  most  severe  near  the  orifice  where  the  hairs 
grow,  but  extending  higher  in  a  milder  form.  Scabs  block  up  the 
nose,  especially  at  night,  and  the  ala3,  and  sometimes  the  whole  of  the 
nose  is  thickened,  dusky  red,  and  very  painful.  The  swelling  may 
extend  to  the  adjacent  structures,  and  may  result  in  repeated  attacks 
of  erysipelas  of  the  face.  Glycerine  of  tannin,  applied  once  or  twice 
daily  to  the  whole  cavity  of  the  nose,  speedily  reduces  and  even  cures 
this  disease.  The  upper  part  of  the  nose  is  the  most  easily  cured, 
but  the  disease  situated  in  the  hairy  part  is  much  more  obstinate,  and 
is  very  prone  to  recur  again  and  again.  In  obstinate  cases  epilation 
is  useful.  Glycerine  of  starch  or  zinc  ointment,  applied  several  times 
a  day,  keeps  the  tissues  moist  and  supple,  and  is  a  serviceable  supple- 
mentary application. 

Glycerine  of  tannin  will  generally  check  the  nasal  discharge  of 
thick,  lumpy,  greenish-black,  and  stinking  mucus,  which  is  sometimes 
met  with,  and,  even  when  it  fails,  it,  as  a  rule,  removes  the  oflfen- 
sive  smell.  In  other  forms  of  ozsena,  especially  when  the  disease 
affects  the  upper  and  back  part  of  the  nose,  with  its  numerous  re- 
cesses, it  is  preferable  to  flush  the  nose  Avith  a  deodorizing  and 
astringent  lotion,  which,  besides  benefiting  the  mucous  membrane, 
washes  away  the  inspissated  and  putrefying  discharge  on  which  the 
stench  of  ozsena  generally  depends. 

Glycerine  of  tannin  is  very  valuable  in  otorrhcea,  a  common  com- 
plaint of  weak,  unhealthy  children  after  severe  illnesses.  The  exter- 
nal meatus  must  be  filled  with  it,  and  the  fluid  retained  there  by 
cotton-wool.  One  application  usually  suffices,  but  a  slight  discharge 
may  remain,  or  return  in  a  few  weeks,  in  which  case  a  repetition  of 
the  treatment  is  called  for.  This  treatment  is  inapplicable  in  tlio 
more  acute  stages  of  inflammation  of  the  meatus.  Oton-hoea  is  much 
more  difficult  to  cure  when  the  tympanum  is  destroyed  and  the 
small  bones  are  exposed;  indeed,  in  such  cases,  the  tannin  does 
but  restrain  and  deodorize  the  discharge,  which  generally  returns 
when  the  application  is  stopped. 
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An  injection  of  glycerine  of  tannin  is  very  beneficial  in  the  after- 
stages  of  gonorrhoea,  and  in  gleet,  but,  as  the  iincliluted  preparation 
commonly  excites  much  pain,  it  should  be  mixed  with  an  eqiial 
quantity  of  olive  oil  or  mucilage.  Two  drachms  of  this  mixture  is 
enough  for  each  injection,  for  too  much  will  excite  frequent  and  pain- 
ful micturition ;  the  discharge  in  many  instances  ceases  only  during 
its  employment.  Urethral  injections  should  be  persevered  with  for 
eight  or  ten  days  after  the  cessation  of  the  discharge,  and  as  they 
are  apt  ito  excite  seminal  emissions,  should  not  be  employed  at  bed- 
time. 

Tannin,  either  alone  or  blended  with  other  astringents,  is  a  useful 
injection  in  leucorrhoea.  In  obstinate  cases,  and  when  the  os  uteri  is 
ulcerated,  a  suppository  of  tannin  and  cocoa-nut  fat  applied  to  the 
mouth  of  the  uterus  is  very  beneficial.  Glycerine  of  tannin  checks 
the  abundant  discharge  of  cancer  of  the  uterus,  and  destroys  the 
stench,  but  a  mixture  of  glycerine  of  tannin  and  glycerine  of  carbolic 
acid  is  still  more  useful. 

Glj^cerine  of  tannin  will  often  cure  the  chronic  vaginitis  of  chil- 
dren, a  complaint  generally  more  obstinate  than  either  ozssna  or 
otorrhoea. 

Glycerine  of  tannin  is  useful  in  some  stages  of  eczema  ;  thus,  after 
the  removal  of  the  scales,  if  the  inflamed,  red,  swollen,  and  weeping 
surface  is  painted  with  this  preparation,  it  will  notably  abate  the  dis- 
charge, redness,  heat,  and  swelling.  A  poultice  must  be  applied  at 
night,  and  if  the  glycerine  of  tannin  excites  much  pain  the  j)Oultices 
must  be  continued  both  night  and  day.  In  a  less  active  stage,  when 
the  tissues  are  not  so  red,  swollen,  and  weeping,  Qczema  yields  still 
more  readily  to  the  glycerine  of  tannin,  applied  twice  or  thrice  daily : 
at  this  stage  a  poultice  at  night  is  still  useful.  Tannin  glycerine 
allays  qiiickly  the  troublesome  itching,  tingling,  and  bitrning,  so 
common  in  eczema ;  hence  it  prevents  the  tearing  with  the  nails  and 
the  rubbing,  which  hinder  healing,  nay,  even  cause  the  eczema  to 
spread.  It  may  not,  however,  entirely  remove  the  disease,  but 
only  reduce  it  to  the  desquamative  stage,  with  a  tendency  to  crack 
and  ooze  ;  at  this  point  tar,  carbolic  acid,  or  other  ointments  become 
necessary  to  complete  the  cure.  The  same  treatment  is  useful  in 
impetigo.  A  poultice  must  be  applied  each  night  to  remove  the 
scabs,  and  the  tannin  application  employed  during  the  day.  "While 
treating  these  skin  diseases,  the  state  of  the  digestive  organs  must 
not  be  overlooked. 

Eczema  of  the  ears,  common  in  middle-aged  and  old  people,  yields 
teadily  to  the  glycerine  of  tannin,  unless  the  inflammation  runs  high, 
with  great  swelling,  heat,  and  weeping.  This  remedy  is  also  very 
efficacious  in  the  eczema  of  children,  occurring  behind  the  ears,  one 
or  two  applications  speedily  drying  up  and  healing  the  affection, 
although  it  may  have  lasted  for  weeks  or  months.    At  the  same  time 
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the  gums  must  be  lanced,  if  they  are  red  and  swollen,  and  any 
other  irritations  removed. 

Glycerine  of  tannin  sometimes  benefits  intertrigo. 

The  following  is  an  excellent  pomatum  for  dandriff :— Tannic  acid, 
3j. ;  glycerine,  3ss. ;  balsam  of  Pern,  20  drops  ;  oil  of  bitter  almonds, 
4  drops  ;  prepared  lard,  Ij. 

Few  applications  are  so  useful  in  irritable  piles  as  gallic-acid  and 
opium  ointment.  This  combination  quickly  relieves  the  pain,  and 
after  a  time  even  reduces  the  size  of  the  hsemorrhoidal  tumours. 
Calomel  ointment,  also,  is  highly  useful. 

Equal  parts  of  tincture  of  catechu  (the  active  principle  of  which 
i^  tannic  acid)  and  liquor  plumbi  is  a  useful  application  to  prevent  bed 
sores. 

Glycerine  of  tannin  is  useful  in  ulcerative  stomatitis,  especially  in 
that  form  affecting  the  edges  of  the  gums  only ;  but  dried  alum  is  a 
better  application.    {See  Salicine.) 

Glycerine  of  tannin  is  very  useful  in  many  throat  diseases.  Immedi- 
ately after  acute  inflammation  has  passed,  when  the  mucous  membrane 
begins  to  grow  less  red,  less  swollen,  more  moist,  and  is  covered  with 
mucus  or  pus,  glycerine  of  tannin  painted  on  the  pharjmx  hastens 
recovery,  prevents  the  chronic  inflammation  attended  by  relaxation 
of  the  mucous  membrane,  which  often  follows  the  acute  disease,  heals 
superficial  ulcerations,  occurring  as  the  acute  inflammation  subsides, 
and  cui'es  hoarseness.  It  causes  dryness  of  the  mouth  and  lessens 
the  sensitiveness  of  the  nerves,  both  of  ordinary  and  special  sensation. 

Glycerine  of  tannin  is  useful  on  the  appearance  of  ulceration  in 
aphthous  sore  throat.  In  chronic  inflammation  of  the  throat  when 
the  mucous  membrane  is  relaxed,  swollen,  granular-looking,  and 
covered  with  mucus  or  pus,  a  few  applications  of  the  glycerine  of 
tannin  will  brace  up  the  tissues  and  lessen  or  remove  the  hoarseness. 
This  kind  of  throat,  often  with  slight  enlargement  of  the  tonsils,  is 
common  in  children,  and  sometimes  produces  deafness,  and  still  more 
often  a  frequent  hacking  cough,  which  may  keep  the  child  awake  the 
greater  part  of  the  night.  In  children  this  is  so  commonly  the  cause 
of  cough  that  when  this  symptom  is  complained  of  it  is  always  well  to 
examine  the  throat.  Glycerine  of  tannin  applied  daily  in  such  case 
speedily  allays  the  cough,  and  cures  the  deafness.  Throat  deafness  is 
the  most  common  form  of  deafness  in  childhood ;  and  when  not  due 
to  enlarged  tonsils,  generally  depends  uiDon  the  kind  of  morbid  throat 
just  described.  With  it  is  frequently  associated  an  overgrowth  of 
lymphoid  tissue  above  the  soft  palate,  at  the  back  of  the  nares,  the  so- 
called  adenoids.  Such  patients  speak  with  flat  voice,  and  they  breathe 
through  the  open  mouth,  the  nose  being  blocked.  In  all  cases  of  throat 
deafness  it  is  essential  to  discover  whether  adenoids  are  present  and 
may  be  considered  the  sufficient  cause ;  if  so,  surgical  interference 
will  probably  be  needed. 
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Many  coughs  depend  on  tlie  state  of  the  throat :  a  fact  accepted  in 
theoiy,  but  little  regarded  in  practice.  Grlycerine  of  tannin  is  very 
useful  to  allay  the  cough  and  frequent  deglutition  excited  by  an 
elongated  uvula,  and  also  to  soothe  the  frequent  hacking  cough  in 
phthisis,  when  due  to  inflammation  or  ulceration  of  the  throat.  A 
good  night's  rest  may  often  be  obtained  by  painting  the  throat  with 
this  preparation  shortly  before  bedtime,  and  a  small  quantity  of 
morphia  added  to  the  glycerine  of  tannin  will  be  found  to  increase 
the  soothing  effect.  Mopping  the  pharynx,  epiglottis,  and  adjacent 
structures  with  this  application  will  mtich  reduce  the  frequency  and 
violence  of  the  paroxysms  of  whooping-cough.  It  is  of  little  use  if  the 
case  is  complicated  with  catarrhal,  or  other,  inflammation  of  the  lungs, 
with  tuberculosis,  or  any  irritation,  as  that  of  teething  ;  but  in  simple 
uncomplicated  whooping-cough  it  is  very  iiseful.  The  paroxysmal 
cough  often  left  by  whooping-cough,  and  which  readily  returns  each 
time  on  catching  cold,  yields  to  this  treatment.  In  whooping-cough 
and  the  foregoing  throat  diseases,  glycerine  of  tannin  is  better  indeed 
than  a  'solution  of  nitrate  of  silver,  as  it  excites  less  jsain,  and  is  less 
disagreeable  to  the  taste.  {See  Nitrate  of  Silver.)  Grlycerine  of 
tannin  is  more  efiicacious  than  are  tannin  lozenges. 

Krameria  (Rhatany)  acts  as  an  astringent  by  virtue  of  its  tannic 
acid ;  lozenges  made  from  the  extract  are  excellent  in  relaxed  states 
of  the  throat,  and  they  are  said  to  interfere  less  with  digestion  than 
tannic  acid  pure  and  simple.  In  irritable  states  of  the  throat  a  small 
dose  of  cocaine,  ~  to  -Jq  of  a  grain,  may  be  combined  in  the  lozenge,  each 
lozenge  to  contain  three  grains  of  the  extract  of  rhatany.  (See  Throat 
Hospital  Pharmacopoeia.) 

In  diphtheria  and  croup.  Trousseau  successfully  employed  several 
times  a  day,  for  fifteen  or  twenty  minutes,  a  solution  containing  five 
per  cent,  of  tannin,  in  the  form  of  spray.  The  treatment  in  diphtheria 
should,  however,  be  more  actively  antiseptic  and  more  frequently  ap- 
plied.   {See  Boric  acid  and  Chlorine.) 

Tannin  unites  with  albuminous  matter  in  the  stomach,  forming  an 
insoluble  substance,  and  any  tannin  left  uncombined  constringes  the 
mucous  membrane,  and  lessens  its  secretions.  As  tannin  likewise 
diminishes  the  solvent  power  of  the  gastric  juice,  it  is  inadvisable  to 
give  tannin-containing  substances  close  to  meal-times. 

It  is  asserted  that  tannin,  by  virtue  of  its  astringency,  cures  slight 
catarrh  of  the  stomach,  and  hence  tannin  preparations  have  occasionally 
been  employed  in  irritative  dyspepsia.  Some  give  tannin  for  pyrosis, 
but  they  do  not  inform  us  whether  it  checks  neutral,  alkaline,  or  acid 
pyrosis,  or  all  these  forms  of  the  complaint.  In  poisoning  by  alka- 
loids, such  as  strychnine  and  morphine,  tannin  is  given  to  precipitate 
them.  Tannin  controls  bleeding  from  the  stomach ;  it  should  be  given 
in  large  doses,  gr.  10  to  gr.  20.  The  members  of  this  group  are 
astringent  to  the  intestines,  lessening  their  secretions  and  probably 
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their  contractions,  hence  they  constipate,  and  accordingly  tannin-con- 
taining substances,  such  as  catechu,  kino,  red  gum,  rhatany,  and  log- 
wood, are  very  useful  in  most  forms  of  acute  and  chronic  diarrhcea. 
The  members  of  this  group  are  employed  as  rectal  injections  to  check 
diarrhoea,  to  destroy  thread-worms  and  to  restrain  prolapsus  ani. 

Owing  to  their  low  diffusion-power,  the  members  of  this  group 
must  pass  but  slowly  from  the  intestines  into  the  blood.  After,  if  not 
before,  absorption  into  the  circulation,  they  must  become  neutralized 
with  albumen,  and  for  this  reason  some  authorities  maintain  that 
tannin  and  its  allies  cannot  act  as  astringents  to  organs  distant  from 
the  intestines.!  Nevertheless,  tannin  and  gallic  acid  are  frequently 
employed  with  considerable  benefit  to  check  bleeding  from  the  lungs, 
uterus,  and  kidneys.  Tor  topical  action  on  the  digestive  mucous 
membrane  tannin  is  best,  but  gallic  acid  is  best  to  influence  dis- 
tant organs.  Bartholow  states  that  it  is  especially  useful  in  bleeding 
from  the  kidneys,  and  that  it  is  less  beneficial  in  checking  an  over- 
abundant secretion  of  milk,  or  a  profuse  sweating. 

Tannin  is  sometimes  administered  to  diminish  the  loss  of  albumen 
in  chronic  Bright's  disease,  and  George  Lewald  has  experimentally 
tested  its  power  in  this  respect.  In  a  few  carefully-conducted  experi- 
ments he  fovind  that  the  albumen  was  always  lessened,  the  daily 
average  diminution  amounting  to  about  0-66  grammes.  Tannin  pro- 
duced a  much  more  decided  increase  in  the  quantity  of  urine.  It 
must,  however,  stand,  by  general  consent,  that  we  possess  no  drug 
upon  which  we  can  rely  as  a  means  of  controlling  albuminuria.  The 
symptom  must  be  attacked  in  its  causal  conditions. 

The  effect  of  the  members  of  this  group  on  the  natural  constituents 
of  the  urine  is  unknown.  Gallic  acid  "  passes  unchanged  into  the 
urine,  and  has  been  detected  one  hour  after  being  taken."  Tannic 
acid  "  passes  off  by  the  urine  in  the  forms  of  gallic  and  pjo-ogallio 
acids,  perhaps  of  a  saccharine  body  "  2  (Parkes). 

A  substance  called  Tannigen  has  beenrGcently  introduced  into  medicine ;  itia 
obtained  by  the  action  of  acetic  acid  on  tannin,  and  is  known  chemically  as 
diacetyl  tannin.  It  is  a  yellowish-grey,  tasteless,  odourless  jDowder,  slightly 
hygroscopic,  dissolves  readily  in  dilute  alkaline  solutions,  but  is  insoluble  in 
cold  water  and  dilute  acids. 

This  compound  is  supposed  to  have  no  effect  upon  the  stomach  if  admin- 


1  It  is,  truly,  difficult  to  see  how  drugs  whose  affinity  for  albumen  has  been 
saturated  should  act  directly  and  effectively  upon  those  distant  parts  to 
which  they  are  carried  by  the  circulation,  but  it  is  another  thing  if  we  seek 
for  the  explanation  of  the  distant  hsemostatic  action  in  a  contraction  of  the 
distant  vessels  by  a  reflex  from  the  alimentary  tract. 

We  may,  however,  have  to  revise  our  23resent  views  as  to  the  mode  of  action 
of  astringents,  if  it  is  true  that  the  compound  of  tannin  with  albumen  is  as 
marked  an  astringent  as  that  of  tannin  itself ;  this  has  been  stated  to  be  the 
case.  (Helbing's  Modern  Materia  Meclica.) 

2  J,e.  perhaps  as  gluGOsides, 
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istered  during  the  acid  state  of  this  organ,  but  to  become  active  in  the  alkaline 
contents  of  the  intestines,  and  there  to  exert  its  astringent  poAvers.  Interfer- 
ence tvit/i  the  functions  of  the  stomach  is  thus  avoided.  The  drug  is  recommended  in 
the  treatment  of  the  diarrhoea  of  children  and  adults.  The  investigations  of 
Meyer  and  Miiller  have  been  confirmed  by  subsequent  observers. 

It  is  prescribed  best  in  the  form  of  powder  along  with  some  indiiferent  non- 
hygroscopic  substance,  kaolin,  for  instance  ;  the  dose  will  vary  from  two  to 
eight  or  sixteen  grains,  along  with  one,  tAVo  or  more  grains  of  the  kaolin. 
The  powder  may  be  given  three  or  four  times  a  day  in  milk  or  wine.  (Merck's 
Annual  Report,  1896.) 


HAMAMELIS  VIRGINICA,  THE  WITCH  HAZEL 

Two  preparations  of  this  plant  are  largely  used — a  tincture  and  a. 
preparation  called  Hazeline;  Pond's  extract,  also,  owes  its  virtues  to 
this  plant. 

Various  preparations  of  witch  hazel  have  long  been  in  vogue  in 
America  among  the  natives,  who  introduced  it  to  the  English  settlers. 

It  is  used  largely  in  hsemorrhage,  and  is  most  serviceable  in  passive 
hsemorrhage,  or  in  bleeding  (oozing)  from  small  vessels. 

Its  mode  of  action  is  not  clear,  for  though  the  bark  contains  tannin 
(some  8  per  cent.)  and  the  tincture  is  made  from  the  bark,  yet  the 
preparation,  Hazeline,  which  appears  to  be  at  least  as  active  as  the 
tincture,  is  a  distillate  and  contains  therefore  no  tannic  acid.  The 
active  volatile  principle  of  Hazeline  is  probably  a  volatile  oil ;  the 
distillate,  it  is  claimed,  should  be  made  from  the  green  twigs  of  the 
shrub.    No  alkaloid  is  present  in  the  plant. 

Dr.  Hector  Guy  investigated  the  physiological  action  of  this  usefvil 
and  interesting  drug,  and  found  that  it  is  not  tonic  even  in  very  large 
doses,  and  that  it  has  no  action  on  the  heart,  arteries,  or  veins.  Drs. 
Wood  and  Marshall,  experimenting  with  a  strong  distillate,  were 
unable  to  obtain  any  physiological  effects. 

Applied  on  lint  or  cotton  wool,  it  is  useful  for  bruises,  also  for 
oozing  from  wounds  and  sores. 

In  various  haemorrhages  it  is  also  very  useful  when  taken  by  the 
stomach,  and  thus  administered  is  often  useful  in  epistaxis,  hsemop- 
tysis,  and  hsematemesis.  It  has  been  recommended  in  the  hEemor- 
rhagic  diathesis ;  but  in  the  case  of  a  lad  with  this  abnormality,  I 
employed  it  in  vain  on  several  occasions  of  nose  bleeding. 

It  is  useful  in  purpura,  and  I  have  seen  severe  cases  much  benefited 
by  a  drachm  of  the  tincture  given  hourly,  though,  in  most  cases,  half 
this  dose  is  sufficient.  Dr.  Hall  recommends  it  in  dysentery,  when 
the  discharges  contain  much  blood.  I  have  known  it  in  several  cases 
arrest  h^ematuria  when  other  remedies  had  failed. 

An  obstinate  case  of  bleeding  from  the  bladder,  due  probably  to  a 
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vascular  growth,  was  cured  by  injecting,  twice  daily,  into  the  bladder 
naif  an  ounce  of  hazeline. 

It  is  very  useful,  also,  in  some  forms  of  menorrhagia.  The  dose  is 
two  drachms  of  hazeline  twice  or  thrice  a  day.  It  often  relieves  the 
pain  of  dysmenorrhoea. 

_  It  is  very  valuable  for  piles.  It  rarely  fails  to  check  bleeding  from 
piles,  even  when  administered  by  the  mouth,  but  its  effect  is  much 
enhanced  by  injecting  half  a  drachm  to  a  drachm  of  the  tincture  in 
an  ounce  of  cold  water  daily,  as  in  the  morning  before  rising. 

It  not  only  checks  bleeding,  but  if  this  treatment  is  persisted  in 
for  several  months  it  permanently  relieves  or  even  cures  piles  that 
are  not  very  large.  It  has  been  employed  successfully  in  varicocele, 
and  one  case  I  have  seen  in  which,  during  the  employment  of  the 
drug,  the  varicosities  entirely  and  apparently  permanently  dis- 
appeared. 

Dr.  Preston  extols  it  in  phlegmasia  dolens. 

It  is  useful  in  catarrh  of  the  mucous  membranes,  and  snuffed  up 
the  nose  is  beneficial  in  colds  in  the  head  and  in  hay-fever. 

In  the  earlier  editions  of  this  work  I  recommended  one  or  two 
minims  of  the  tincture  every  two  or  three  hours,  and  this,  in  many 
cases,  is  quite  sufficient  to  check  bleeding,  but  much  larger  doses  will 
succeed  when  these  small  quantities  fail ;  larger  doses,  however,  some- 
times cause  severe  headache. 


GOTO  BARK 

This  bark  is  said  to  he  derived  from  a  species  of  Nectandra  (Helbing).  Its 
use  in  certain  forms  of  diarrhoea  and  in  relaxed  intestinal  conditions  associ- 
ates it  withi  the  tannin  group,  but  its  composition,  whilst  rich  in  resinoid 
principles,  shows  no  tannin.  As  in  the  case  of  Hamamelis,  the  action  of 
this  substance,  though  compassing  the  same  end  as  the  group  of  astringents, 
does  not  depend  upon  any  albumen-precipitating  body  allied  to  the  tannic 
acids.    An  alkaloid  cotoin  is  present,  and  is  probably  the  active  principle. 

Albertoni  says  of  this  alkaloid  that  it  increases  appetite,  and  that  it  excites 
an  active  hypersemia  of  the  abdominal  organs.  This  hypersemia  depends, 
according  to  him,  upon  a  dilatation  of  the  arterioles,  through  which  a  freer  flow 
of  blood  takes  place.  He  holds  that  the  use  of  coto  in  diarrhceal  states  de- 
pends upon  this  active  hypersemia,  whereby  an  increased  absorption  from  the 
bowel  is  elFected. 

Coto  bark  powder  irritates  the  mucous  membrane  of  the  nose. 

Of  this  plant  the  tinotui-e  is  prescribed  in  ten-minim  dose,  the  alkaloid 
cotoin  in  half-grain  to  two-grain  dose,  the  powder  in  one  to  ten-grain  dose, 
several  times  a  day. 

It  is  highly  recommended,  especially  by  Albertoni,  in  all  forms  of  diarrhoea, 
acute  and  chronic,  even  the  diarrhoea  of  phthisis.  Some  use  it  largelj'  in  the 
diarrhoea  of  infants.  It  is  said  to  be  useless  in  the  diarrhoea  of  druukaixls 
and  in  that  due  to  cirrhosis  of  the  liver. 
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Salivation  is  said  to  lie  checked  by  it,  also  the  sweating  of  phthisis. 
From  an  allied  bark,  paracotoin  is  obtained,  which  is  used  in  similar  cases 
and  is  employed  in  the  same  doses  as  cotoin. 


TAR,  CREASOTE,  Etc. 

The  members  of  this  group  are  complex  products  of  the  destructive 
distillation  of  woody  tissues.  They  contain  bodies  of  the  benzene  or 
aromatic  series,  and,  in  particular,  one  or  more  of  the  phenols. 

These  empyreumatic  oils,  and  their  derivatives,  are  very  useful  in 
many  chronic  skin  affections,  such  as  chronic  eczema,  psoriasis, 
erythema.  The  odour  of  the  oleum  cadinum,  or  of  the  oleum  rusci,  is 
less  disagreeable  than  that  of  tar,  liquor  carbonis  detergens,  and 
carbolic  acid.  Dr.  McCall  Anderson  strongly  recommends  these  oils, 
especially  the  liquor  carbonis  detergens,  the  oil  of  cade,  and  the  oleum 
rusci.  In  most  cases  they  afford  immediate  relief  from  the  torment- 
ing itching  of  chronic  eczema,  psoriasis,  erythema,  and  prurigo,  btit  if 
too  long  continued  they  excite  inflammation  of  the  hair  follicles,  forming 
papules  and  pustules,  with  a  black  spot  in  the  centre  of  each.  Hebra 
terms  this  eruption  tar  acne.  They  often  excite  considerable  inflamma- 
tion in  delicate  skins.  The  topical  effect  of  the  vapour,  even,  will 
sometimes  produce  acne.  The  parts  protected  by  clothes  escape, 
showing  that  this  effect  is  not  induced  through  absorption  by  the 
lungs. 

These  oils  are  useful  in  chronic  eczema,  after  the  subsidence  of 
inflammation,  especially  when  only  a  little  redness,  itching,  and  some 
desquamation  remain.  Sometimes  pure  tar  succeeds  better  than  its 
ointment ;  but  if  there  is  inflammation,  or  if  the  surface  is  raw  and 
weeping,  it  will  excite  great  pain  and  inflammation.  In  some  in- 
-fitances  the  application  of  undiluted  petroleum  ^  much  improves  certain 
local  forms  of  eczema,  such,  e.g.^  as  that  kind  which  occurs  on  the 
back  of  the  hands  ;  but  since  this  application  is  generally  very  pain- 
iul,  other  and  milder  remedies  should  first  be  tried. 

The  external  application  of  these  remedies  in  psoriasis  is  often 
very  serviceable.  Tar,  or  its  ointment,  seldom  fails  to  benefit  chronic 
psoriasis,  and  some  of  the  most  obstinate  forms  of  this  disease  may 
often  be  cured  by  painting  the  patches  of  the  eruption  with  pure, 
undiluted  tar,  allowing  it  to  remain  till  it  wears  gradually  away.  If 
the  unsightliness  of  tar  ointment  is  objectionable,  a  creasote  ointment, 
composed  of  two  or  three  parts  of  creasote  to  one  part  of  white 
wax,  as  recommended  by  Mr.  Squire,  may  be  substituted.  This 
powerful  ointment  must  be  applied  only  to  the  patch  of  psoriasis,  not 
to  the  adjacent  healthy  skin,  otherwise  it  will  blister.    To  avoid 

*  This  consists  principally  of  the  paraffins,  but  also  contains  some  mem- 
bers of  the  benzene  series,  though  iu  small  quantity. 
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Staining  exposed  parts,  Dr.  McCall  Anderson  sponges  the  eruption 
m  such  cases  three  or  four  times  daily  with  a  wash  composed  of 

-7  gly'^^""^'  drachms; 

rectified  spirits  four  ounces;  distilled  water,  one  ounce.    But  he 

considers  carbolic  acid  inferior  to  tarry  preparations.  He  insists 
strongly  on  the  necessity  of  rubbing  in  the  ointments  till  they  have 
nearly  disappeared  by  absorption,  and,  lest  they  become  rancid,  of 
washing  them  off  with  soap  and  water  before  each  fresh  application. 

Petroleum  soap,  cade  soap,  and  carbolic  acid  soap  are  useful  in  both 
chronic  eczema  and  psoriasis.  As  these  soaps  are  made  of  different 
strengths,  if  one  kind  prove  too  strong  and  irritating,  a  milder  form 
may  be  substituted. 

The  inhalation  of  steam  impregnated  with  creasote  or  carbolic  acid, 
ten  to  twenty  drops  in  a  pint  of  hot  water,  at  140°  Fah.,  is  useful  in 
bronchitis,  lessenmg  in  some  cases  over-abundant  expectoration.  It 
wi  generally  also  remove  the  foetor  of  the  breath  occasionally  met 
With  m  bronchitis,  and  sometimes  even  the  fcetor  due  to  gangrenous 

Dr.  Arnold  Chaplin  lias  introduced  a  special  creasote  treatment  for 
those  cases  of  foetid  expectoration  which  are  met  with  in  their  worst 
form  m  bronchiectasis.  The  method  is  known  as  the  "  creasote  cham- 
ber treatment.  The  following  details  are  important :  the  size  of  the 
chamber  should  not  exceed  8  f t.  x  8  ft.  x  8  f t. ;  it  should  be  filled  with 
fumes  of  commercial  coal  tar,  liberated  abundantly  from  a  flat  vessel 
placed  over  a  spirit  lamp:  the  fumes  should  be  so  dense  as  almost  to 
hide  the  opposite  side  of  the  small  chamber.  The  patient,  with  eyes 
protected  by  goggles,  and  nose  plugged  with  cotton  wool,  is  placed  in 
this  chamber  for  1  to  hours  (at  the  onset  30  minutes  may  have  to 
be  the  limit).  The  course  should  last  6  to  8  weeks,  with  daily  inhal- 
ation ;  subsequently  it  will  be  necessary  to  keep  up  the  treatment, 
more  or  less  indefinitely,  by  bi-weekly  inhalations.  Excellent  results 
m  an  otherwise  most  intractable  malady  are  thus  obtained.  The 
patient  requires  a  good  deal  of  encouragement  at  the  first,  but  subse- 
quently becomes  convinced  of  the  benefit  to  himself.  (See  Brit.  Med. 
Journ.,  June,  1895,  and  subsequently  in  1897.) 

The  inhalation  of  ten  drops  even  produces  in  some  persons  giddi- 
ness and  a  sensation  of  intoxication.  The  inhalation  of  carbolic  acid 
with  steam,  or  in  spray,  is  useful  in  whooping-cough.  Used,  dry, 
in  an  oro-nasal  inhaler,  twice  or  three  times  a  day,  for  a  quarter  of 
an  hour  to  an  hour  each  time,  creasote,  in  five  to  ten  minim  dose, 
is  very  efficient  in  easing  the  cough  of  chronic  phthisis  and  chronic 
bronchitis.  It  seems  especially  useful  Avhen  the  cough  is  violent  and 
protracted,  and  out  of  all  proportion  to  the  amount  of  expectoration, 
when,  indeed,  the  cough  seems  largely  to  depend  on  an  excitable 
state  of  the  nerves.  Its  effect  is  often  rapid  and  complete ;  in  fact 
I  knoAV  of  no  remedy  that  affords  in  some  cases  so  much  and  such 
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rapid  relief,  I  have  seen  it  relieve  the  violent  cough  accompanying 
plastic  bronchitis.  In  the  use  of  dry  inhalations  the  inhaler  may  be 
worn  for  an  hour  or  more  at  a  time,  the  patient,  if  otherwise  able, 
going  on  with  any  light  occupation.  Every  now  and  again  a  full 
inspiration  should  be  taken  so  as  to  get  the  medicament  as  far  as 
possible  into  the  lungs. 

Passing  now  to  the  alimentary  tract,  we  note,  first,  that  creasote, 
mixed  either  with  tannin  or  opium,  introduced  into  the  hollow  of  a 
decayed  and  painful  tooth,  will  often  give  relief. 

A  creasote  or  carbolic  gargle  or  wash  proves  very  efi&cacious  in 
sloughs  of  the  mouth  or  throat,  removing  the  offensive  odour,  and 
producing  a  healthier  action  in  the  sore. 

Small  doses  of  creasote  excite  no  particular  symptoms  in  the 
stomach,  but  a  large  quantity  produces  a  sensation  of  bu.rning  at  the 
epigastrium,  with  nausea  and  vomiting. 

During  its  transit  through  the  intestines  creasote  appears  not  to 
undergo  any  change  in  composition,  as  its  characteristic  odour  may 
be  detected  in  every  part  of  the  canal.  It  checks  the  vomiting  of 
various  diseases,  as  that  of  pregnancy,  sea-sickness,  cancer,  ulcer  of 
the  stomach,  Bright's  disease,  and  it  often  promptly  relieves  stomach 
pains  occurring  after  food. 

Creasote  has  been  given  in  cholera  and  typhus  fever,  but  apparently 
without  much  benefit. 

Creasote  passes  into  the  blood,  and  its  odour  is  detectable  in  most 
of  the  organs,  showing  that  it  probably  remains  in  chief  part,  if  not 
entirely,  unaltered  in  the  blood. 

For  their  influence  after  absorption  tar,  creasote,  and  carbolic  acid 
are  used  internally  in  bronchitis  and  in  phthisis  to  check  both  the 
quantity  of  the  expectoration  and  its  ofFensiveness.  They  are  es- 
pecially useful  in  chronic  bronchitis.  Tar- water  is  an  old-fashioned 
and  approved  remedy  in  bronchial  complaints.  The  frequent  and 
popular  use  of  tar- water,  both  by  the  profession  and  by  the  laity  in 
Prance  and  Belgium,  led  me,  in  conjunction  with  Dr.  Murrell,  to  try 
its  effects.  Patients  so  susceptible  to  cold  that  they  were  obliged  to 
remain  indoors  the  whole  winter,  informed  us  that  this  remedy  cur- 
tailed considerably  the  duration  and  lessened  the  severity  of  their 
catarrhal  attacks,  and  that,  by  an  occasional  recourse  to  the  tar,  they 
became  less  prone  to  catch  cold,  and  could  more  freely  expose  them- 
selves to  the  weather. 

We  employed  tar  in  two-grain  doses,  in  pill,  every  three  or  four 
hours.  From  October  to  January,  inclusive,  we  carefully  watched 
its  effects  on  twenty-five  patients,  whose  ages  varied  from  thirty-four 
to  seventy,  the  average  being  forty-four.  All  these  patients  had 
suffered  for  several  years  from  winter-cough,  lasting  the  whole 
winter.  They  were  out-patients,  and  visited  the  hospital  weekly,  or 
oftener.    Most  of  them  were  much  exposed  to  the  weather,  whilst 
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some  were  so  ill  that  they  were  obliged  to  stop  work,  and  therefore 
were  less  exposed. 

These  patients  suffered  from  the  symptoms  common  in  winter 
cough— paroxysmal  and  violent  cough,  the  paroxysms  lasting  from 
two  to  ten  minutes,  recurring  ten  to  twelve  times  a  day,  and  in  the 
night  spoiling  sleep.  The  expectoration,  frothy  and  slightly  puru- 
lent, was  in  general  rather  abundant,  amounting  in  some  cases  to  half 
a  pint  or  more  in  the  day.  The  breathing  was  very  short  on  exertion, 
but  most  of  the  patients  could  lie  down  at  night  without  being 
propped  up.  The  physical  signs  showed  a  variable  amount  of  emphy- 
sema, with  sonorous  and  sibilant  rhonchus,  and  occasionally  a  little 
bubbling  rhonchus  at  the  bases. 

These  patients  usually  began  to  improve  from  the  fourth  to  the 
seventh  day  ;  the  improvement  increased  rapidly,  and,  in  about  three 
weeks,  they  were  well  enough  to  be  discharged.  The  improvement 
was  so  decided  that  the  patients  returned  to  their  work,  even  those 
who,  in  previous  years,  had  been  confined  to  the  house  during  the 
whole  winter.  The  cough  and  expectoration  improved  before  the 
breathing.  In  several  cases  the  expectoration  increased  during  the 
first  three  or  four  days,  but  its  expulsion  became  easier,  and  with  the 
improvement  in  the  cough  and  expectoration  appetite  and  strength 
returned. 

On  discontinuing  the  tar  a  relapse  often  occurred  within  a  week  or 
two,  and  the  patient  returned  with  a  req^uest  for  more  of  the  same 
medicine,  and  then  a  second  time  the  symptoms  would  quickly 
subside.  We  found  the  drug  useful  also  in  bronchial  asthma,  its 
effects  being  more  evident  in  those  cases  in  which  expectoration  and 
cough  were  more  marked  than  dyspnoea. 

We  have  no  doubt  that  tar  is  a  iiseful,  though,  perhaps,  not  a 
striking,  remedy  in  these  troublesome  affections  ;  certainly  it  is  more 
efficacious  than  the  drugs  generally  employed. 

It  may  be  remarked  that  tar  is  useful  in  the  same  cases  for  which 
the  spray  of  ipecacuanha  wine  is  serviceable.  This  spray,  however, 
acts  much  more  quickly ;  u.nlike  tar,  it  lessens  dyspncBa  even  before 
it  improves  cough,  or  diminishes  expectoration. 

Creasote  in  full  doses  is  strongly  recommended  in  phthisis,  es- 
pecially in  non-febrile  or  only  slightly  feverish  cases.  It  is  said  to 
diminish  expectoration,  imj^rove  ajjpetite,  and  increase  weight.  The 
pure  beechwood  creasote  is  to  be  prescribed  and  the  dosage  should 
be  pushed  to  the  extent  of  five  drops  or  even  moi'e  for  a  dose,  thi-ice 
daily,  after  meals.  A  good  formula  for  its  prescription  is  : — Creasote, 
two  drops ;  compound  tincture  of  gentian,  fifteen  drojDS ;  rectified 
spirits,  twenty  drojos  ;  liquid  extract  of  liquorice,  twenty  drops ;  water 
to  one  ounce :  the  creasote  in  this  mixture  may  be  increased  up  to  ten 
or  even  twelve  drops  without  increasing  the  other  ingredients.  Crea- 
sote may  also  be  administered  in  cod-liver  oil,  in  the  same  doses ;  the 
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oil  incorporates  it  readily,  so  that  in  one  drachm  of  oil  five  drops  or 
more  of  creasote  can  be  administered ;  or,  again,  it  may  be  given  in 
the  mixture  of  extract  of  malt  and  cod-liver  oil. 

Guaiacol,  the  principal  constituent  of  creasote,  is  often  substituted 
for  creasote,  because  less  disagreeable  and  less  prone  to  irritate  the 
stomach  ;  it  is  given  in  the  same  doses.  The  liability  to  irritate  the 
stomach  holds,  however,  for  both  of  these  drugs,  and  in  all  cases  of 
their  administration  we  should  carefully  watch  for  any  signs  of  gas- 
tric upset,  withholding  the  drug  or  lessening  the  dose  on  the  arising 
of  such.^ 

In  carbonate  of  creasote  (creasotal)  and  in  guaiacol  carbonate  we 
possess  substitutes  which  will  probably  displace  completely  the  origi- 
nal uncombined  drugs,  for  these  carbonates  are  practically  neutral  to 
the  stomach,  yet  liberate  creasote  and  guaiacol  for  absorption.  They 
may  be  given  in  much  larger  dose :  creasotal  up  to  half-drachm  or 
drachm  doses  (or  even  more)  in  milk  or  bouillon,  guaiacol  carbonate 
in  similar  doses  in  cachet.  In  a  series  of  cases  which  we  have  had  at 
the  Victoria  Park  Hospital  the  drug  gave  good  results,  and  was  excel- 
lently borne  by  the  stomach,  even  in  drachm  doses. 

Dr.  Anderson  gives  tar  in  chronic  eczema.  He  begins  with  three 
or  four  minims  in  treacle,  pill,  or  capsules,  gradually  increasing  the 
dose  to  ten  or  fifteen  minims  three  times  a  day.  In  gangrene  of  the 
lungs  creasote  is  employed  internally  to  obviate  the  foetor  of  the  ex- 
pectoration, but  though  as  an  inhalation  it  certainly  succeeds,  when 
swallowed  it  is  of  doubtful  efficacy. 

Oppression  of  the  head,  epigastric  pain,  vomiting  of  dark-coloured 
fluid,  and  black  motions  sometimes  occur  after  the  application  of  tar 
though  rarely  except  when  apjDlied  over  a  large  area. 

Tar  and  creasote  are  reputed  to  be  diuretics,  and,  as  some  of  the 
ingi-edients  of  tar  pass  ofl^"  with  the  virine,  changing  its  colour  and 
odour,  they  may  possibly  act  on  the  urinary  tract.  Thus  tar,  crea- 
sote, and  carbolic  acid,  administered  either  internally,  or  applied  ex- 
ternally, cause  sometimes  dark-coloured,  and  sometimes  black,  iirine, 
which  gradually  becomes  lighter  in  tint.  It  is  said  that  the  dark 
coloration  of  the  urine  occurs  more  frequently  from  the  external  than 
from  the  internal  use  of  carbolic  acid,  and  Ferrier  suggests  that  this 
is  owing  to  its  becoming  oxidised  before  its  absorption.  Sometimes 
the  urine  is  natural  in  colour  when  first  passed,  but  becomes  dark  on 
standing.  On  the  addition  of  sulphuric  acid  the  odour  of  tar  is 
readily  perceived,  and  chloride  of  iron  develops  a  beaiitiful  blue  colour. 
The  local  application  of  oleum  fagi,  oleum  rusci,  oleum  cadinum  occa- 
sionally affects  the  urine  in  the  same  manner.  The  urinary  changes  are 
especially  marked  within  the  first  few  days  ;  after  a  time  these  changes 

■  It  is  claimed  for  some  of  the  creasote  specimens  now  obtainable  that  they 
are  scarcely  at  all  irritant,  and  may  be  given  in  much  lai-ger  dose  than  the 
above  quoted. 
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become  scarcely  perceptible.  Tlie  discoloured  urine  remains  clear 
throughout,  rarely  contains  albumen,  and  does  not  exhibit  an  excess 
ot  iron,  showing  that  the  discoloration  is  not  due  to  disintegrated 
blood  corpuscles.!  The  urine,  in  health,  contains  a  trace  of  carbolic 
acid.  Carbolic  acid  and  creasote  sometimes  excite  strangury.  Car- 
bolic acid  and  the  sulpho-carbolates  administered  by  the  stomach  pre- 
vent, as  we  shall  show,  decomposition  of  the  urine ;  possibly  these 
drugs  may  prove  useful  agents  to  keep  the  urine  sweet  in  cystitis, 
enlarged  prostate,  and  paralyzed  bladder. 

Tar  and  creasote  are  antiseptics,  but  this  action  is  better  instanced 
by  carbolic  acid  and  its  derivatives ;  these  we  shall  now  proceed  to 
discuss. 


CARBOLIC  ACID  AND  SULPHO-CARBOLATES 

Carbolic  acid  destroys  the  lowest  forms  of  animal  and  vegetable  life, 
and  prevents  fermentation  and  putrefaction.  Whilst  it  prevents  the 
fermentation  of  sugar,  it  is  said  not  to  prevent  the  conversion  of  starch 
into  sugar,  nor  the  decomposition  of  amygdalin  by  its  ferment,  emul- 
sin.  Dr.  Brunton,  however,  in  his  work  states  that  strong  solutions 
will  prevent  these  changes.  It  is  largely  employed  to  prevent  the 
stenches  of  drains,  water-closets,  dissecting  rooms,  and  hospital  wards. 
Unlike  chlorine  and  permanganate  of  potash,  carbolic  acid  is  incapable 
of  destroying  offensive  gases,  it  only  prevents  their  formation  by  de- 
stroying or  inhibiting  the  germ  action  upon  which  they  depend.  Its 
destructive  influence  over  the  lower  forms  of  animal  and  vegetable 
life  has  led  to  its  employment  as  a  disinfectant. 

Koch  finds  that  chlorine,  bromine,  and  corrosive  sublimate  are 
decidedly  more  efficacious  in  destroying  the  bacilli  spores  of  splenic 
fever  than  are  carbolic  acid,  sulphurous  acid  and  zinc  chloride ;  and 
in  general  where  heat  cannot  be  employed,  or  the  chlorine  and 
bromine  gases,  he  recommends  the  use  of  a  mercuric  salt,  such  as 
mercuric  chloride,  sulphate,  or  nitrate.    (See  Mercuiy  and  its  salts.) 

Carbolic  acid  is  none  the  less  an  excellent  disinfectant,  and  de- 
servedly in  much  demand.  For  the  disinfection  of  utensils,  instru- 
ments, sheets,  handkerchiefs,  etc.,  a  strength  of  1  in  20  should  be 
used.  For  the  cleansing  of  the  hands  with  free  washing,  1  in  40  may 
suffice.  For  the  disinfection  of  stools,  four  or  five  times  the  volume  of 
the  stool  of  a  1  in  20  solution  should  be  used,  but  corrosive  sublimate 
is  better  and  cheaper.  For  the  disivfcction  of  sputa,  on  the  other 
hand,  carbolic  acid  is  to  be  preferred,  not  less  than  four  or  five  times 
the  volume  of  a  five  per  cent,  solution  of  carbolic  acid  should  be  used. 

^  The  pigmentation  of  the  urine  is  probably  the  result  of  the  presence  of 
oxidation  products  of  the  phenol  group. 
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This  applies  in  particular  to  tubercular  sputa.  [Microparasites  in 
Disease.    N.S.S.,  p.  518,  Dr.  E.  Koch.) 

In  the  case  of  the  infective  fevers,  a  sheet  large  enough  to  com- 
pletely cover  the  doorway  should  be  hung  up  at  the  entrance  to  the 
sick  chamber.  It  should  be  kept  moist  with  a  solution  of  carbolic 
acid. 

Creasote  and  carbolic  acid  act  energetically  on  the  skin,  producing 
opaque,  white  patches,  and  exciting  an  active  inflammation,  which  is 
followed,  in  a  few  days,  by  desquamation.  They  coagulate  albumen, 
and  are  both  stimulant  and  astringent ;  hence  they  may  be  employed 
to  check  bleeding,  and  to  stimulate  unhealthy,  indolent  sores. 

Besides  this  superficial  corrosive  action,  and  the  stimulant  and 
astringent  action,  carbolic  acid,  locally  applied,  is  an  anaesthetic.  Dr. 
A.  H.  Smith  painted  on  his  forearm  a  spot  an  inch  in  diameter,  with 
an  85  per  cent,  solution  of  carbolic  acid.  For  a  minute  it  caused 
slight  burning,  then  the  skin  became  quite  numb,  whitened  and 
shrivelled ;  at  this  point  he  made  an  incision  half  an  inch  long  with- 
out even  feeling  the  knife  ;  the  wound  healed  as  usual.  Three  hours 
afterwards  he  thrust  a  needle  into  the  skin  without  pain,  and  next  he 
applied  a  blister  to  the  carbolized  skin  without  caiising  either  pain 
or  vesication.  He  found  that  in  incising  two  whitlows  this  applica- 
tion greatly  lessened  the  pain. 

A  piece  of  cotton  wool  just  moistened  with  carbolic  acid  (the  pure, 
liquefied  acid),  inserted  into  a  carious  tooth,  is  an  excellent  remedy 
for  toothache  :  for  the  moment  it  may  cause  smart  stinging. 

Professor  Erasmus  Wilson  employed  carbolic  acid  as  an  ansesthetic, 
to  diminish  the  pain  arising  from  caustics,  siich  as  potassa  fusa. 
Brushed  over  the  delicate  part  or  raw  surface  several  times,  the  acid 
coagulates  the  albumen,  "  benumbs  the  surface,  and  permits  the  caus- 
tic action  with  a  great  reduction  of  pain."  Mr.  Wilson  employed  this 
method  in  lupus,  epithelioma,  and  in  disease  of  the  glans  penis  and 
prepuce. 

A  solution  of  carbolic  acid  or  of  the  glycerine  of  carbolic  acid  is  often 
useful  as  a  topical  application  to  relieve  itching,  even  the  itching 
due  to  jaundice.  Dr.  Squibb  says  that  the  ansesthetic  action  is  useful 
also  in  the  treatment  of  burns  and  erysipelas,  and  that  a  one  per 
cent,  solution  applied  on  lint  and  frequently  renewed  relieves  the 
pain  of  burns  within  ten  minutes,  and  that  its  influence,  provided 
the  application  is  used  from  the  first,  is  persistent  for  twenty-four 
hours.  For  burns  Whitla  speaks  in  the  highest  praise  of  the  use 
of  carron  oil  to  which  two  per  cent,  of  carbolic  acid  has  been  added. 

Provided  inflammation  runs  not  too  high,  the  application  of  a  car- 
bolic acid  ointment,  composed  of  ten  minims  of  the  acid  to  an  ounce  of 
simple  ointment,  will  moderate  the  weeping  stage  of  eczema  and 
allay  the  tingling  and  itching.  It  is  useful  also  in  the  eczema  of  the 
heads  of  children. 
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A  lotion  consisting  of  one  part  of  carbolic  acid  to  one  hundred  parts 
of  water  is  useful  in  pruritus  ani.  For  this  trouble  Dr.  J.  Thompson 
employs  marine  lint  soaked  in  carbolic  lotion  ;  he  pushes  every  night 
a  small  plug  into  the  anus,  a  part  being  left  as  a  pad  outside.  Car- 
bolic acid  is  useful  also  in  pruritus  pudendi.  It  may,  however,  cause 
considerable  irritation  both  in  pruritus  ani  et  pudendi,  the  skin  being 
sometimes  so  delicate  that  even  a  weak  application  causes  considerable 
burning  and  smarting. 

Carbolic  acid  has  the  great  advantage  over  tar  of  being  free  from 
colour,  but  though  useful  in  eczema,  psoriasis,  and  prurigo,  it  is  gene- 
rally considered  inferior  to  tar. 

Dr.  Aldersmith  finds  glycerine  of  carbolic  acid  very  useful  in  the 
early  stages  of  ringworm. 

Dr.  Eade  recommends  the  use  of  carbolic  acid  for  carbuncles  and 
carbuncular  boils.  He  employs  a  solution  of  one  part  of  carbolic  acid 
in  four  of  glycerine  or  oil,  and  soaks  in  this  small  pieces  of  lint ;  these 
he  thrusts  through  the  openings  in  the  broken  skin  down  to  the  bottom 
of  the  holes  and  siniises  of  the  carbuncle ;  the  surface  of  the  carbuncle 
he  keeps  covered  with  lint  soaked  in  the  solution.  This  application, 
he  maintains,  prevents  the  extension  of  the  carbuncle.  This  treatment 
is  only  useful  in  that  late  stage  of  the  carbuncle  when  the  skin  is 
broken  and  the  carbuncle  discharging.  Some  surgeons  advocate  the 
injection  of  a  small  quantity  of  the  pure,  liquefied  acid  into  the  central 
slough,  moving  the  point  of  the  needle  and  injecting,  say,  half  a  drop 
at  two,  three  or  more  points.  This  is  with  a  view  to  obviate  incision, 
and  it  is  done  at  a  comparatively  early  stage.  Another  modification  of 
the  carbolic  acid  treatment  is  to  spray  the  carbuncle  for  15-20  minutes 
every  4  hours,  with  a  2  per  cent,  solution  of  carbolic  acid.  This  treat- 
ment gives  splendid  results  according  to  Whitla. 

Professor  Huter  employs  carbolic  acid  liypodermically  in  erysipelas. 
He-  uses  the  following  formula : — Carbolic  acid  and  alcohol,  of  each 
5ss. ;  distilled  water,  3ij.  Of  this,  six  to  eight  syringefuls  should  be 
injected  at  different  points  where  the  inflammation  is  most  intense, 
and  should  be  repeated  next  day,  or  in  a  few  days,  if  the  disease 
spreads. 

Carbolic  acid  apjolied  topically  is  very  useful  in  malignant  pustule 
(anthrax).  It  may  be  injected  in  the  neighbourhood  of  the  pustule, 
and  into  the  centre  of  the  slough,  the  full  strength  of  the  acid  being 
u.sed ;  or  compresses  soaked  in  a  five  per  cent,  solution  may  be  applied 
frequently.  Some  paint  the  diseased  part  with  concentrated  carbolic 
acid. 

Glycerine  of  carbolic  acid  appears  to  me  to  be  highly  useful  as  a 
topical  application  to  the  throat  in  diphtheria.  It  should  be  applied 
twice  a  day,  but  to  the  diseased  portions  of  the  mucous  membrane 
only.^ 

*  llie  essential  in  the  local  treatment  of  diphtheria  is  frequency  of  applica- 
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Carbolic  acid  spray  to  the  nose,  and  a  gargle  of  a  1  percent,  solution, 
are  recommended  in  contagious  coryza  and  sore-throat  respectively. 

A  weak  solution  of  carbolic  acid  is  a  very  useful  injection  or  wash 
for  the  cavities  of  large  abscesses,  also  in  empyema,  after  the  evacua- 
tion of  puR.^  A  like  injection  will  correct  the  foetor  arising  from 
cancer  of  the  womb,  or  other  uterine  disease.  Carbolic  acid  removes 
the  stench  and  lessens  the  discharge  in  ozsena. 

To  gangrenous  and  ill-smelling  sores,  carbolic  acid  lotion  is  an  ex- 
cellent stimulant  and  antiseptic  application. 

Dr.  Lloyd  Roberts,  of  Manchester,  was  one  of  the  earliest  to  draw 
attention  to  the  virtues  of  carbolic  acid,  in  ulcer  of  the  os  and 
cervix  uteri,  in  chronic  inflammation  of  the  uterus  and  cervix  with 
excoriation,  and  in  chronic  uterine  catarrh.  "I  use,"  says  Dr. 
Roberts,  "invariably  the  pure  acid.  A  capital  plan  for  maintaining 
the  fluidity  of  the  acid,  devised  by  Mr.  Weir,  of  Dublin,  and  recom- 
mended by  Dr.  Roe,  is  to  add  a  few  grains  of  camphor  to  a  little  of 
the  acid.  In  simple  ulceration  a  free  application  of  the  acid  drawn 
over  the  surface  twice  a  week  is  sufficient.  When  it  is  necessary  to 
apply  the  acid  to  the  interior  of  the  cervical  canal  I  use  a  charged 
camel-hair  pencil,  or  a  gum-elastic  catheter,  having  previously  re- 
moved, with  a  piece  of  lint  or  injection  of  water,  any  impeding  mucus. 
In  applying  it  to  the  interior  of  the  uterus  by  injection,  it  is  very  im- 
portant to  have  the  cervical  canal  freely  open,  so  that  any  superfluous 
injection  may  pass  freely  out.  Care  should  also  be  taken  to  ascertain 
the  direction  of  the  uterus,  as  in  cases  of  retroflexion  any  of  the  in- 
jection passing  beyond  the  curved  portion  of  the  organ  and  retained 
there  would  be  certain  to  produce  untoward  consequences.  When 
injected  into  the  uterine  cavity  the  acid  should  be  diluted  with  glycer- 
ine and  water,  commencing  with  a  weak  solution,  gradually  increasing 
the  strength  as  circumstances  require.  I  also  use  this  acid  freely  as 
,.an  ordinary  injection  in  vaginal  leucorrhcea,  uterine  ulceration,  and 
cancer  ;  and  it  will  be  found  an  excellent  cleanser,  healer,  disinfector, 
and  allayer  of  pain.  Although  its  action  does  not  penetrate  below  the 
diseased  surface,  it  possesses,  in  equal  degree  with  the  stronger  caus- 
tics, the  property  of  changing  the  vitality  of  the  tissues,  and  produces 
rapid  cicatrization,  dissipates  the  inflammation  and  hypertrophy,  and 
relieves  pain." 

An  injection  composed  of  twenty  grains  of  sulpho-carbolate  of 
zinc  to  eight  ounces  of  water,  used  twice  or  thrice  daily,  is  useful  in 
gonorrhoea. 

The  investigations  of  Dr.  Sansom,  who  first  employed  sulpho-carbo- 

tion,  and  accordingly  it  would  be  better  to  use  a  less  strong  solution  of  car- 
bolic acid,  e.g.  the  glycerine  of  carbolic  acid  diluted  five  or  six  times,  and 
apply  it  more  frequently,  viz.,  every  hour  or  two  hours. 

'  In  general  free  drainage  is  the  one  thing  necessary  in  empyema,  and  in- 
jections are  inadvisable,  but  occasionally  it  may  be  necessary  to  inject. 
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lates  in  medicine,  prove  that  these  salts  arrest  fermentation  in  differ- 
ent degrees,  sulpho-carbolate  of  soda  being  most  efficient,  then  the 
salts  of  magnesium,  of  potassium,  and  of  ammonium  in  order.  Admin- 
istered to  animals,  they  prevent  the  putrefaction  and  decomposition  of 
the  urine,  although  Sansom  could  not  detect  any  of  the  salt  in  this 
excretion.  He  gave  sulpho-carbolate,  and  then  collected  and  preserved 
the  urine,  which  after  six  months  had  not  undergone  decomposition. 
It  is  very  probable  that  carbolic  acid  undergoes  some  transformation 
into  a  sulpho-carbolate,  or  an  allied  body  in  the  act  of  absorption  or 
subsequently. 

Sulpho-carbolate  of  soda  and  carbolic  acid  are  very  useful  in  flatu- 
lence, especially  when  there  is  great  distension,  unaccompanied  by 
pain,  heartburn,  or  other  dyspeptic  symptoms.  Sulpho-carbolate  of 
soda  will  generally  relieve  extreme  flatulence,  which  is  productive  of 
copious  eructations  and  feelings  of  distension,  symptoms  not  uncommon 
in  middle-aged  women  and  in  phthisical  patients.  When  flatulence 
occurs  immediately  after  a  meal,  ten  or  fifteen  grains  of  sulpho-car- 
bolate of  soda  should  be  taken  just  before  food ;  when  it  occurs  some 
time  after  meals,  the  medicine  in  the  same  dose  should  be  taken  half 
an  hour  after  food. 

We  often  meet  with  patients,  generally  women,  who  sufier  from  what 
is  ordinarily  called  "spasms."  The  patient  complains  of  considerable 
flatulence  and  distension,  often  limited  to  one  part,  or  sometimes  more 
marked  in  one  part,  of  the  abdomen,  generally  on  the  left  side  under 
the  ribs,  and  accompanied  by  severe  pain,  which,  like  the  flatulence 
itself,  is  often  most  marked  under  the  left  side  of  the  chest.  The  pain, 
relieved  temporarily  by  the  eructation  of  a  little  wind,  soon  returns 
and  may  endure  many  hours,  or  may  recur  at  frequent  intervals.  In 
some  cases  the  complaint  is  evidently  a  neiu-algia  of  some  of  the 
abdominal  nerves,  the  pain  being  chiefly  excited  by  flatulence. 
Sulpho-carbolates,  in  doses  of  fifteen  grains,  or  carbolic  acid  in  one 
or  two  minim  dose  immediately  before  or  after  food,  will  prevent  the 
formation  of  wind,  and  often  afford  considerable  relief. 

Carbolic  is  useful  as  a  sedative  to  the  stomach,  as  well  as  to  check 
fermentation,  and  in  one  or  two  minim  dose  it  is  beneficial  in  man}' 
forms  of  vomiting  due  to  irritation  of  the  stomach. 

Carbolic  acid  is  readily  absorbed  by  the  skin.  Taken  internally  or 
applied  externally,  even  in  small  quantities,  it  will  sometimes  produce 
serious  symptoms,  some  patients  being  affected  much  more  readily  than 
others ;  thus  it  may  excite  severe  vomiting,  giddiness,  delirium,  con- 
tracted pupils,  irregular  breathing,  hsemoglobinuria,  even  coma  or 
collapse,  with  weak  pulse  and  cold  sweat,  also  lowered  temperature, 
even  to  the  extent  of  several  degrees.  These  toxic  sjauptoms  are,  it 
is  said,  best  combated  by  the  free  use  of  diluents,  and,  doubtless,  the 
symptoms  arising  from  tar  would  be  benefited  by  the  same  means. 

Injected  under  the  skin  of  a  frog,  carbolio  acid  causes  weakness, 
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passing  into  complete  paralysis,  convulsions  and  death.  During  the 
toxic  stage  slight  irritation  of  the  skin  induces  violent  convulsions. 
These  convulsions  are  of  central  origin.  Some  believe  they  depend  on 
the  action  of  the  poison  upon  the  spinal  cord ;  others  conclude,  on 
experimental  grounds,  that  the  convulsions  are  due  to  the  effect  of  the 
poison  on  the  central  basal  ganglia.  The  convulsions  are  tetanic  in 
frogs,  but  clonic  in  warm-blooded  animals.  In  the  case  of  the  centres 
in  the  spinal  cord,  as  also  of  the  respiratory  and  vaso-motor  centres, 
there  is  first  stimulation  and  then  paralysis.  Carbolic  acid  stimulates 
the  sweat  and  salivary  centres. 

Professor  Czerny  describes  a  chronic  carbolic  poisoning  which  attacks 
surgeons  much  exposed  to  the  spray.  There  is  a  slight  headache, 
bronchial  irritation,  languor,  diminished  appetite.  The  legs  feel  heavy, 
there  is  nausea,  especially  in  the  morning.  The  patient  complains  of 
insomnia,  and  is  ansemic,  and  his  skin  itches.  These  symptoms  dis- 
appear with  a  few  days'  absence  from  the  exciting  cause. 

Carbolic  acid  is  recommended  to  reduce  temperature  in  fevers,  but 
it  is  inferior  to  many  other  anti-pyretics.  Like  other  anti-pyretics  it 
has  a  greater  effect  on  the  febrile  than  on  the  non-febrile  temperature . 

Carbolic  acid,  as  spray  or  administered  internally,  is  useful  in 
coughs,  especially  when  the  secretion  is  abundant.  A  four  per  cent, 
spray,  in  addition  to  the  administration  of  half  a  minim  to  two 
minims  every  three  or  four  hours,  is  highly  efficacious  in  whooping- 
cough.  In  this  case  we  shall  have  a  combined  local  and  general 
treatment. 

It  will  have  been  noted  that  the  chief  uses  and  actions  of  carbolic 
acid  and  its  derivatives,  the  sulpho-carbolates,  are  topical. 

It  is  said  that  sponging  the  exposed  part  of  the  body  with  a  weak 
solution  of  carbolic  acid  will  drive  away  mosquitoes. 
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For  several  reasons  alcohol  may  be  grouped  conveniently  with  chloro- 
form and  ether,  there  being  mi;ch  similarity  both  in  the  action  and 
structure  of  these  three  medicines.  Each  produces,  at  first,  much  excite- 
ment, with  increased  activity  of  the  circulation,  this  stage  after  a  time 
giving  way  to  one  of  tinconsciousness,  which  may  be  profound.  With 
this  general  similarity,  however,  there  is  an  important  difference 
between  alcohol  on  the  one  hand  and  chloroform  and  ether  on  the  other, 
for,  in  the  case  of  chloroform  and  ether  the  stage  of  excitement  is 
brief,  and  soon  passes  into  that  of  insensibility,  which  may  endure  a 
long  time  without  danger  to  life  ;  but  in  the  case  of  alcohol  the  early 
stage  of  excitement  and  intoxication  is  of  considerable  duration,  insen-^ 
sibility  and  unconsciousness  not  coming  on  till  large  quantities  have 
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been  taken,  and  some  time  has  elapsed.  In  this  stage  of  alcoholic 
insensibility  the  danger  of  death  is  imminent  from  paralysis  of  tlie 
heart  and  of  the  movements  of  respiration.  It  will  be  easily  under- 
stood, therefore,  that  while  chloroform  and  ether  are  used  as  anaesthetics 
alcohol  is  inadmissible  for  this  purpose.  In  spite  of  this  difference 
the  three  drugs  belong  both  chemically  and  pharmacologically  to  the 
same  group. 

Owing  to  its  volatility,  alcohol  is  sometimes  employed  to  abstract 
beat,  and  cool  the  surface  of  the  body,  as  in  inflammation  of  the  brain, 
etc.,  but  it  is  not  a  very  effectual  refrigerator,  and  ice  is  preferable  ; 
as  an  evaporating  lotion  it  is  always  used  diluted  with  water. 

If  its  evaporation  is  prevented,  it  penetrates  the  skin,  owing  to  its 
tolerably  high  diffusion-power,  and  excites  the  tissues  beneath  the 
cuticle,  causing  a  sensation  of  heat  and  some  inflammation.  It  may 
be  thus  employed  as  a  counter-irritant. 

It  coagulates  albiimen,  and  is  sometimes  used  to  cover  sores  with 
a  thin,  protective,  air-excluding  layer,  which  promotes  the  healing 
process  beneath.  Alcohol,  in  the  form  of  brandy  or  of  eau  de  Cologne, 
is  often  applied  to  harden  the  skin  of  parts  exposed  to  pressure,  and  to 
obviate  the  occurrence  of  bed-sores  :  an  excellent  practice,  which  should 
be  adopted  before  the  occurrence  of  abrasion,  or  even  before  there 
is  redness. 

•  In  nursing  it  is  a  useful  practice  to  bathe  the  nipple  with  brandy, 
each  time  after  suckling,  then  carefully  to  wash  the  part,  and  dab 
it  dry.  It  is  well  to  apply  the  brandy  for  some  days  before  delivery, 
so  as  to  harden  the  tissues,  and  prevent  the  formation  of  cracked 
nipples,  an  affection  which  gives  rise  to  so  much  pain  and  distress. 

In  virtue,  probably,  of  its  power  to  coagulate  albumen,  and  perhaps 
of  other  properties,  it  constringes,  to  a  small  extent,  the  mucous  mem- 
branes of  the  mouth,  and  is  therefore  sometimes  used,  diluted  with 
water,  as  an  astringent  gargle  in  relaxed  throat,  scurvy,  salivation, 
etc. 

In  the  stomach  it  exerts  a  double  action.  Thus  it  may  aflPect  both 
the  gastric  juice  and  the  secreting  mucous  membrane.  Its  action  in 
these  respects  will  be  considered  separately.  The  effect  of  a  small 
quantity  of  alcohol  on  the  pepsine  of  the  gastric  juice  is  insignificant, 
but  a  large  quantity  precipitates  the  pepsine ;  the  further  addition  of 
water  redissolves  it  again.  As  for  the  gastric  juice  so  for  the  mucous 
membrane,  the  topical  effect  of  alcohol  differs  according  to  whether 
the  dose  is  large  or  small.  It  has  been  experimentally  proved  that, 
taken  very  moderately,  it  increases  the  secretion  of  the  gastric  juice, 
and  everyday  experience  confirms  this  fact ;  undue  quantities  on  the 
other  hand  destroy  the  appetite,  upset  the  stomach,  inflame  its 
mucous  coat,  cover  it  with  a  thick  tenacious  mucus,  and  abolish  its 
secreting  power.'- 

1  This  much-debated  quostion  of  the  influence  of  alcohol  on  digestion  is 
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Kept  witliin  moderate  limits  tlie  influence  of  alcoliol  on  tlie 
functions  of  the  stomach  is  that  of  a  remedial  agent,  as  the  following 
statements  may  bear  owt : — 

I.  Some  persons,  after  undergoing  considerable  fatigue,  are  apt  to 
lose  all  appetite  and  digestive  power,  and  on  taking  food  they  suffer 
from  the  symptoms  of  an  undigested  load  on  the  stomach ;  in  such 
cases  a  glass  of  wine  or  a  little  brandy-and-water,  taken  shortly 
before  food,  will  often  restore  appetite  and  promote  digestion. 

II.  In  the  case  of  many  dwellers  in  towns,  who  lead  a  sedentary 
life,  and  suffer  from  weak  digestion,  it  is  foimd  that  only  by  the  help 
of  alcohol  in  some  form  can  they  properly  digest  their  food. 

III.  In  the  convalescence  from  acute  disease,  at  which  time  diges- 
tion and  strength  may  remain  long  depressed,  alcoholic  stimulants, 
taken  just  before  or  at  meal-times,  are  often  serviceable. 

IV.  In  the  prostration  occurring  during  the  actual  progress  of  acute 
illness,  digestion,  in  common  with  the  other  functions,  is  mnch  de- 
pressed, and  this  at  a  time  when  it  is  most  important  to  support  the 
strength  until  the  disease  has  done  its  worst.  At  this  crisis  it  is 
absolutely  essential  that  the  body  should  be  supported  by  food,  yet 
the  weakened  stomach  can  digest  but  sparingly ;  this  is  the  oppor- 
tunity for  alcohol  which  now  spurs  the  flagging  digestion  to  activity, 
and  enables  the  patient  to  take  and  assimilate  more  food. 

.  We  must  next  consider  the  time  for  giving  the  alcoholic  stimulant ; 
this  is  a  matter  of  great  importance.  It  should  not  be  given  at 
haphazard,  as  is  too  often  the  case,  but  should  be  given  at  meal- 
times or  along  with  the  food.  To  a  patient  labouring  under  great 
prostration,  in  whom  digestion  is  very  feeble,  food  and  stimulants  will 
have  to  be  administered  in  small  quantities,  frequently  repeated ; 
but  to  a  strong  patient  the  giving  of  food  and  stimulants  should  be  at 
the  ordinary  meal-times,  when,  from  habit,  the  stomach  digests  best. 

It  is  necessary  to  insist  on  this  point,  the  giving  of  food,  viz.,  along 
with  the  stimulant,  since  both  doctors  and  patients  are  too  apt  to 
trust  to  alcohol  alone,  forgetting  that  as,  by  stimulating  the  heart, 
alcohol  at  the  same  time  effectually  aids  the  digestive  process,  it  will 
only  be  by  combining  food  and  stimulant  that  we  shall  get  the  full 

even  yet  not  definitely  settled.  According  to  some  observers,  small  doses  o 
alcohol,  not  too  concentrated,  promote  the  flow  of  gastric  juice,  whilst  large 
doses  in  concentration  excite  a  secretion  which  is  neutral  or  faintly  alkaline, 
and  albuminous — in  fact,  a  pathological  secretion.  Upon  the  digestive  pro- 
cess itself  it  is  admitted,  truly,  that  alcohol  present  in  more  than  10  per 
cent,  strength  impedes  peptic  digestion,  but  small  quantities  in  weak  concen- 
tration are  held  to  be  indifferent  to  the  same,  by  some  observers,  at  least. 
Again,  there  are  those  who  hold  that  whilst  alcohol  disturbs  digestion  at  the 
outset,  it  leads,  in  proportion  as  it  is  absorbed,  ultimately  to  an  increased 
secretion  of  gastric  juice.    (Hammarston,  Physiologische  Ohemie,  1895.) 

Even  in  largo  quantities  alcohol  appears  neither  to  promote  nor  to  hinder 
the  conversion  of  starch  into  sugar. 
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value  of  the  latter  and  be  enabled  to  support  the  patient  in  the  best 
and  most  natural  manner. 

It  has  been  mentioned  that  large  quantities  of  alcohol  excite  a 
catarrh  of  the  stomach,  but  it  is  singular  how  large  a  quantity  a 
patient  jDrostrated  by  fever  can  take  without  producing  this  result 
The  same  fact  may  be  noticed  in  convalescence  from  exhausting 
diseases.  Still,  care  must  be  exercised,  for  stimulants,  too  freely  given, 
will  often  upset  the  stomach,  and  even  cause  the  food  to  be  vomited : 
an  untoward  circumstance  greatly  adding  to  the  patient's  danger. 
Indeed,  the  only  safe  way  of  prescribing  alcohol  is  to  treat  it  like  a 
medicine  and  order  it  in  measured  quantity. 

The  prolonged  indulgence  in  alcoholic  drinks  seriously  damages  the 
stomach,  producing  a  chronic  catarrh.  The  unhealthy  mucous  mem- 
brane, in  this  condition,  coated  with  a  tenacious  mucus,  excites  an 
unhealthy  fermentation  of  the  food  ;  at  the  same  time,  the  structure 
of  the  mucous  membrane  itself  undergoing  considerable  alteration, 
through  great  increase  of  the  connective  tissue,  which  by  contraction 
obstructs  and  destroys  the  secreting  follicles,  with  their  lining  cells, 
the  secretions  proper  of  the  stomach  are  much  impoverished.  The 
mucous  membrane  ultimately  becomes  thickened,  hardened,  and  un- 
even, and  cysts  form  in  its  substance,  caused  by  obliteration  of  the 
orifices  of  the  follicles ;  these  enlarge  from  the  accumulation  of  cells 
within  them.  In  consequence  of  these  serious  changes  little  gastric 
juice  is  poured  out  in  response  to  the  demand  made  by  the  food,  while 
at  the  same  time  the  unhealthy  mucus  coating  the  stomach,  by  excit- 
ing morbid  fermentations,  induces  the  production  of  much  gas,  with 
various  acids,  butyric,  acetic,  etc.,  whence,  acidity  and  heartburn. 
Morning  vomiting  of  a  scanty,  sour,  bitter,  and  tenacious  fluid  is  a 
characteristic  symptom  of  this  condition. 

Owing  to  its  high  diffusion-power,  alcohol  passes  readily  into  the 
blood,  so  that  but  little  can  reach  far  down  into  the  intestines,  yet 
spirits,  especially  brandy,  are  often  successfully  employed  after  the 
removal  of  the  exciting  irritant,  to  control  the  after-stages  of  acute 
simple  diarrhoea,  marked  by  frequent  watery  stools.  Possibly  this 
action  of  spirits  is  of  the  nature  of  a  reflex,  since  we  know  how 
sympathetic  is  one  part  of  the  alimentary  tract  to  an  impression  made 
upon  another  part. 

In  the  vomiting  and  diarrhoea  of  children  small  doses  of  brandy, 
added  to  food,  are  very  useful.  Brandy  often  induces  refreshing  sleep 
in  children. 

Observations  on  the  influence  of  alcohol  on  the  blood  and  organs 
have  yielded  contradictory  results,  the  most  recent  and  elaborate 
investigations  of  Drs.  Parkes  and  Wollowicz  clashing  in  most  par- 
ticulars with  those  of  previous  experimenters.  Hitherto  it  has  been 
held  that  alcohol  diminishes  the  oxidation  of  the  body,  but  Parkes 
and  Wollowicz's  observations  are  opposed  to  this  conclusion.    Dr.  G. 
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H.arley  found  that  alcohol  in  small  quantities  added  to  blood  with- 
drawn from  the  body,  lessened  its  absorption  of  oxygen  and  its  elimi- 
nation of  carbonic  acid. 

As  the  result  of  a  great  many  observations  taken  by  me  in  conjunc- 
tion with  Dr.  Richards,  every  quarter  of  an  horn*,  for  periods  of  several 
hours,  on  persons  of  all  ages,  it  was  fovxnd  that  alcohol,  brandy,  and 
wine,  diminish  the  body  temperature.  After  moderate  doses  the  fall 
was  slight,  amounting  to  not  more  than  0'4°  to  0'6°  Fah.,  but  after 
poisonous  doses  the  depression  in  one  instance  reached  nearly  three 
degi'ees :  in  rabbits  the  fall  was  much  greater,  reaching  to  ten  or 
more  degrees.  These  observations  have  been  confirmed  by  Professor 
Binz,  of  Bonn,  and  by  Dr.  Richardson,  who  asserts  that  all  alcohols 
reduce  the  animal  temperature.  Drs.  Parkes  and  Wollowicz,  whose 
observations  are  opposed  to  the  foregoing,  gave  to  a  healthy  young 
man,  in  divided  quantities,  for  six  days,  a  daily  amount  of  absolute 
alcohol,  varying  from  one  to  eight  ounces,  and,  on  a  subsequent 
occasion,  they  gave  twelve  ounces  of  brandy,  daily,  for  three  days, 
observing  meanwhile  the  temperature  of  the  body  every  two  hours. 
The  average  temperature  of  the  alcohol-  and  of  the  brandy-drinking 
days  was  found  to  be  almost  identical  with  that  on  days  when  only 
water  was  taken.  These  conflicting  results  it  is  difficult  to  reconcile, 
but  it  must  be  granted  that  they  prove  that  a  considerable  quantity 
of  alcohol,  repeated  several  times  a  day,  need  not  permanently  reduce 
the  body  temperature.  Dr.  Parkes  has  recently  re-investigated  this 
question,  and  he  finds  that  dietetic  doses  (two  fluid  ounces  of  absolute 
alcohol)  given  to  a  healthy  man  fasting,  and  at  rest,  will  often  reduce 
the  rectal  temperature  rather  less  than  half  a  degree,  but  that  when 
the  alcohol  is  given  with  food,  even  in  doses  of  four  to  eight  ounces  of 
absolute  alcohol,  it  produces  no  effect  on  the  temperature.  In  a  boy 
aged  ten,  who  had  never  in  his  life  before  taken  alcohol  in  any  form, 
I  found  through  a  large  number  of  observations  a  constant  and 
decided  reduction  of  temperature.  It  is  possible  that  alcohol  given  in 
repeated  doses  may  soon  lose  its  power  of  depressing  the  temperature. 
Excessive  habitual  indulgence  appears  to  have  this  effect,  for  Dr. 
Richards  and  I  gave  to  an  habitual  drunkard,  making  him  "  dead 
drunk,"  twelve  ounces  of  good  brandy  in  a  single  dose,  withotit  the 
smallest  reduction  of  the  temperature. 

The  effect  on  the  body  temperature  was  formerly  ascribed  partly 
to  the  increased  loss  of  heat  through  the  skin  by  dilatation  of  the 
blood-vessels,  and  in  a  lesser  degree  to  diminished  heat  production 
from  a  lessened  oxidation;  but  Dr.  B.  Lewis  and  Drs.  Wood  and 
Reichert  find  that  alcohol  increases  both  heat  production  and  heat 
dissipation,  but  whether  the  increased  loss  causes  the  increased  pro- 
duction, or  vice  versd,  they  are  unable  to  decide.  The  time  of  greatest 
heat  production  coincides  with  the  lowest  bodily  temperature  ;  which 
suggests  that  increased  loss  leads  to  increased  formation  of  heat. 
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This  increased  production  of  heat  proves  that  alcohol  does  not  in- 
fluence temperature  by  lessoning  oxidation. 

In  their  experiments  on  the  urine  Bocker  and  Hammond  found  that 
"  the  formation  of  urea,  of  the  extractives,  and  of  sulphuric  acid  and 
phosphoric  acid,  was  lessened  by  alcohol  and  beer,  and  the  water  and 
free  acidity  of  the  urine  was  diminished ; "  but  in  Parkes'  and 
Wollowicz's  observations,  alcohol,  brandy,  and  claret  produced  no 
decreased  elimination  of  the  urea,  phosphoric  acid,  or  free  acid  of 
the  urine.  These  alcoholic  drinks,  however,  increased  the  amount 
of  urinary  water. 

Edward  Smith  found  that  brandy  and  gin  diminished,  while  rum 
increased,  the  pulmonary  carbonic  acid.    These  conflicting  statements 
it  is  impossible  to  reconcile,  but  Parkes'  observations  were  so  care-  - 
fully  conducted,  and  are  so  complete,  that  they  must  be  accepted  as 
authoritative.^ 

How  much  alcohol  is  consumed  in  the  body?  The  results  of 
investigations  to  determine  this  point  are  so  contradictory  that  it  is 
impossible  to  decide  the  value  of  alcohol  as  a  food.  Bouchardat, 
Sandras,  and  Duchek  conclude  that  alcohol  is  freely  consumed  in  the 
body,  little  escaping  by  the  urine,  unless  very  large  quantities  are 
taken.  On  the  other  hand,  Perrin,  Duroy,  and  Lallemand  deny  that 
alcohol  is  consumed  in  the  smallest  degree  in  the  body.  Anstie  con- 
cludes from  careful  experiments  that  the  greater  part  of  the  alcohol 
is  consumed,  and  he  has  undoubtedly  proved  that  but  little  escapes  in 
the  urine ;  Parkes  and  WoUowicz  believe  that  a  considerable  quantity 
escapes  in  the  sweat  and  breath.  Dupre's  recent  observations  confirm 
those  of  Anstie,  proving  that  only  a  fractional  part  of  the  alcohol 
escapes  from  the  body  ;  Anstie,  indeed,  believes  that  this  elimination 
of  unburn  t  alcohol  never  occurs  except  for  narcotic  doses,  which  vary 
in  different  persons.  Hammarsten  and  Bunge  assume  as  proved  the 
consumption  of  the  greater  part  of  the  alcohol,  which  amounts  to  97 
per  cent,  according  to  Bodlander. 

However,  even  if  the  greater  part  of  the  alcohol  is  consumed,  and 
thus  ministers  to  the  body  as  a  force  supplier,  yet  if  it  should  depress 
functional  activity,  and  favou.r  degeneration,  etc.,  it  may  do  more 
harm  than  can  be  counterbalanced  by  any  good  which  the  force  it  sets 
free  during  its  destruction  can  effect ;  in  any  case,  even  if  taken  in 

*  More  recent  investigations  seem  to  confirm  Parkes'  and  ■Wollowicz's 
observations,  for  they  tend  to  show  that  alcohol  does  not  lessen  the  output 
of  nitrogenous  disintegration,  in  other  words,  that  it  does  not  protect  the 
proteids  of  the  tissues.  As  to  the  elimination  of  carbonic  acid  in  the  breath, 
recent  observations  indicate  that  there  is  little,  if  any,  alteration  in.  this 
output  as  a  result  of  alcohol  consumption,  at  least  for  moderate  doses.  If 
this  is  so,  and  alcohol  is  burnt  up  in  the  body,  then,  as  Hammarsten  says,  it 
must  mean  that  the  burning  of  some  food  or  tissue  stuff  is  replaced  by  the 
alcohol  burning,  and  that  to  this  extent  alcohol  is  itself  a  food.  {See  Ham- 
marsten, op.  ctt.) 
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quantities  too  small  to  do  harm,  it  can  scarcely  be  classed  as  an 
economical  food  for  the  healthy.    Granted,  moreover,  that  dietetic 
doses  check  oxidation  in  the  healthy  body,  and  thus  economize  the 
blood  and  tissues,  still,  unless  it  can  be  shown  that  in  health  there  is 
constantly  an  excess  of  consumption  over  and  above  that  required,  such 
a  diminution  of  oxidation  could  only  result  in  lessening  the  amount  of 
force  which  is  put  at  the  disposal  of  the  organs,  and  this,  of  course, 
would  mean  a  diminution  of  the  functional  activity  of  the  body. 
Physiology  failing  to  guide  our  steps  amid  these  conflicting  state- 
ments, it  is  obvious  that  in  estimating  the  value  of  alcohol  in  health 
or  disease  we  must  rely  Solely  on  experience,  which  shows  plainly  that, 
for  the  healthy,  alcohol  is  not  a  necessary  nor  even  a  useful  article  of 
diet.    Varied,  repeated,  and  prolonged  experience,  and  the  testimony 
in  particular  of  army  medical  men,  prove  that  troops  endure  fatigue 
and  the  extremes  of  climate  better  if  alcohol  is  altogether  abstained 
from.    The  experience  of  the  celebrated  Moscow  campaign  showed 
this,  and  so  also,  a  few  years  ago,  the  Red  Eiver  expedition.  During 
arduous  marches  it  has  always  been  found  that,  without  alcohol,  the 
health  of  the  men  is  exceptionally  good,  but  that  as  soon  as  spirits  are 
allowed  disease  breaks  out.    Modern  trainers  recognise  the  fact  that 
the  power  of  sustained  exertion  and  resistance  to  fatigue  is  best  pro- 
moted by  abstaining  from  alcohol,  and  the  ill-health  of  many  athletes 
depends,  not  on  the  rigour  of  the  training,  but  on  the  excesses  they 
indulge  in  after  the  contest. 

There  can  be  no  doubt  that  healthy  persons,  who  are  capable  of 
the  fullest  amount  of  mental  and  physical  exertion  without  the 
stimulus  of  alcohol,  not  only  do  not  require  it,  but  are  far  better 
without  it. 

It  must  be  recollected,  however,  that  these  remarks  apply  to  pure 
alcoholic  drinks,  such  as  spirits,  and  not  to  beers  and  wines,  which 
contain  ingredients  useful  as  food.  The  amount  of  alcohol  in  the 
lighter  beers  and  wines  is  small,  and  can  hardly  be  prejudicial  to  the 
robust,  while  to  the  weakly,  to  many  town-dwellers,  and  especially  to 
those  who  pass  much  of  their  time  indoors,  in  an  unhealthy  atmosphere, 
the  same  wines  and  beers  appear  to  act  as  tonics.  Some,  indeed, 
cannot  properly  digest  their  food  without  a  stimulant. 

Dr.  Anstie  has  extolled  highly  the  use  of  alcoholic  stimulants  in  th6 
debility  of  old  age,  especially  in  the  "  condition  of  sleeplessness,  at- 
tended often  with  slow  and  ineffectual  digestion  and  a  tendency  to 
stomach  cramps."  He  employed  "  a  generous  and  potent  wine,"  con- 
taining much  ether. 

Alcoholic  drinks,  especially  those  containing  a  large  quantity  of 
volatile  ether,  will  often  relieve  the  pain  of  neuralgia,  the  alcohol 
removing  the  temporary  nervous  depression  which  produces  the 
paroxysm  ;  alcohol  for  a  time  will  relieve  the  distressing  symptoms 
occurring  in  the  so-called  hysteria,  generally  met  with  in  middle-aged 
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women  ;  but,  inasmuch  as  the  stimulant,  after  a  time,  must  be  taken 
m  increasing  quantities,  tliero  is  great  danger  lest  the  patient  should 
acquire  the  habit  of  taking  alcohol  to  excess.  Nervous  or  neuralgic 
patients  are  prone  to  imbibo  alcohol  in  excess,  and  many  women  thus 
affected  become  confirmed  tipplers.  It  behoves  the  doctor,  then,  to 
be  very  guarded  and  precise  in  prescribing  alcoholic  stimulants. 

Whatever  doubt  may  exist  concerning  the  usefulness  of  alcohol  in 
moderate  quantities,  there  can  be  no  question  of  its  pernicious  and 
poisonous  effects  when  taken  in  excess.  It  then  is  distinctly  toxic, 
causing  injury  to  and  degeneration  of  the  tissues  of  all  parts  of  the 
body  and  leading  up  to  premature  old  age,  marked  by  increase  of  the 
connective  tissue  (fibrosis)  and  fatty  degeneration  of  the  parenchymatous 
tissues  (steatosis).  The  lungs  then  become  prone  to  emphysema,  the 
kidneys,  liver,  and  stomach  may  become  cirrhosed,  and  there  is  a  general 
diminution  of  both  physical  and  mental  vigour.  Even  in  a  state  of 
so-called  health,  when  the  evil  effects  of  hard-drinking  are  not  very 
apparent,  they  become  at  once  evident  on  the  occurrence  of  illness  or 
accident,  for  then  the  constitution  manifests  its  undermined  condi- 
tion and  its  diminished  power  to  resist  disease.  Thus  drunkards 
succumb  to  accident  or  illness  which  temperate  men  pass  through 
easily. 

Delirium  tremens,  the  special  form  of  nervous  breakdown  in  alcohol 
poisoning,  may  arise  in  different  ways :  sometimes  through  a  single 
debauch,  but  more  commonly  it  attacks  those  who  habitually  take  an 
excessive  quantity  of  wine  or  spirits,  without  perhaps  ever  getting 
drunk.  In  an  attack  arising  from  an  exceptional  debauch  it  is  merely 
necessary  to  withhold  spirituous  drinks  for  a  time,  so  as  to  allow  the 
system  to  get  rid  of  the  alcohol.  On  the  other  hand,  delirium  tremens 
in  habitual  topers  is  often  excited  by  suddenly  Avithholding  intoxi- 
cating drinks,  and  hence  in  treating  such  chronic  drinkers  a  moderate 
quantity  of  some  alcoholic  drink  is  for  a  time  generally  allowed.  It 
is  right,  however,  to  add  that  many  excellent  observers  contend  that 
in  all  cases  it  is  wiser  to  cut  off  the  alcohol  at  once  and  completely, 
maintaining  that  the  symptoms  of  delirium  tremens  are  due  to  the 
.paralysing  action  of  alcohol  on  the  iierve  centres. 

The  influence  of  alcohol  on  the  heart  is  most  noteworthy.  It 
strengthens  the  contractions  of  the  heart,  especially  when  this  organ 
is  weakened  by  debilitating  diseases,  these  being  always  attended  by 
a  quickened  and  weakened  pulse.  In  health,  it  is  true,  alcohol  dilates 
the  arterioles  and  makes  the  pulse  larger  and  softer,  but  in  disease, 
or  when  from  other  causes  the  arterioles  are  relaxed,  it  contracts 
them,  rendering  the  pulse  smaller,  slower,  less  frequent,  and  more 
resistant ;  alcohol  thus  strengthens  the  pulse,  and  must  bo  considered 
as  one  of  the  most  powerful  cardiac  tonics  which  we  possess.  This 
stimulant  property,  combined  with  the  influence  of  alcohol  in  pro- 
moting digestion  by  increasing  the  secretion  of  gastric  juice,  explains 
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the  great  useful aess  of  alcoliolic  beverages  in  debilitating  acute  and 
chronic  diseases. 

In  most  diseases  accompanied  by  weakness  or  prostration  alcohol 
in  one  or  other  form  often  proves  a  valuable  remedy.    It  is  of  con- 
spicuous service  in  acute  diseases  running  a  limited  and  definite 
I  course,  in  the  treatment  of  which  the  cardinal  point  is  to  sustain  the 
vital  force  up  to  and  beyond  the  critical  stage. 
Brandy  and  wine  are  the  best  remedies  when  the  heart  is  suddenly 
.  enfeebled,  as  from  fright,  loss  of  blood,  accidents,  or  other  causes,  and 
when  syncope  happens  or  threatens.^ 
Great  as  are  the  beneficial  effects  of  alcohol  in  disease,  yet  it  may 
I  do  harm  as  well  as  good.    Certain  precautions  must  therefore  be  ob- 
:  served,  and  its  effects  on  the  functions  must  bo  carefully  watched. 
.  Although  the  heart  affords  the  most  trustworthy  information  on  tfiis 
i  point,  yet  the  influence  of  alcohol  on  the  other  organs  must  not  be 
I  overlooked,  as  it  may  happen  that  while  alcohol  benefits  one  part  of 
■  the  system  it  injures  another,  doing  some  good  in  one  respect,  yet  on 
the  Avhole  inflicting  more  harm. 
The  following  rules  regarding  the  use  of  stimulants  in  fever  were 
'.  laid  down  by  Dr.  Armstrong  and  endorsed  by  Dr.  Graves ;  they  will 
I  receive  the  assent  of  all  practical  men  : — 

1.  If  the  tongue  become  more  dry  and  baked,  alcoliolic  stimulants 
:  are  generally  doing  harm ;  if  it  become  more  moist,  they  are  doing 
,  good. 

2.  If  the  pulse  become  quicker,  they  are  doing  harm ;  if  it  become 
I  slower,  they  are  doing  good. 

3.  If  the  skin  become  hot  and  parcked,  they  are  doing  barm ;  if  it 
1  become  comfortably  moist,  they  are  doing  good. 

4.  If  the  breathing  become  more  hurried,  they  are  doing  harm ;  if 
i  it  become  more  and  more  tranquil,  they  are  doing  good. 

These  excellent  rules  might  be  supplemented  by  a  fifth : — alcobol 
'  does  good  when  it  produces  sleep,  and  quells  delirium.  (See  Opium.) 
] Professor  H.  0.  Wood  adds  yet  another  rule,  viz.,  that  wbenever  the 
f  smell  of  liquor  appears  in  the  breath  the  patient  is  almost  certainly 
t  taking  too  much. 

In  judging  of  the  influence  of  alcokol  on  the  pulse,  its  compressi- 
Ibility  is  of  more  importance  than  its  volume.  Under  the  action  of 
alcohol  a  soft  and  yielding  pulse  of  large  volume  often  becomes  much, 
s  smaller  and  less  compressible,  changes  indicating  an  increase  in  the 
t  tonicity  of  the  arteries,  and  in  the  force  of  the  heart. 

Such  are  the  rules  which  must  guide  us  in  the  employment  of 
^alcohol  in  disease;  they  give  us  the  data  both  as  to  the  quantity  we 

'  In  threatened  fainting  it  is  a  good  plan  to  direct  the  patient,  wliilsfc 
-sitting  down,  to  lean  forward  and  place  the  head  between  the  legs  as  low 
•  down  as  possihle,  so  that  the  Iplood  may  gravitate  to  the  brain. 
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should  administer,  and  as  to  wliether  we  should  continue,  increase,  or 
withhold  the  drug;. 

There  are  other  circumstances  which  we  must  carefully  regard  in 
respect  to  the  employment  of  alcoholic  drinks.  At  the  two  extremes 
of  age,  the  powers  of  the  body  being  easily  depressed,  stimulants  are 
called  for  early,  and  must  be  used  freely.  In  the  aged,  especially,  it 
is  of  great  importance  to  anticipate  prostration  by  the  early  employ- 
ment of  alcohol,  for  in  them  it  is  very  difficult  to  overcome  this  con- 
dition. Young  children,  prostrate  from  disease,  take  stimulants  with 
benefit,  even  in  large  quantities.  Next,  the  knowledge  of  the  course 
which  a  disease  runs  ordinarily  gives  us  timely  indications  in  respect 
of  a,lcohol  administration.  In  some  acute  diseases,  such  as  typhus,  in 
which  depression  is  often  very  marked  (especially  at  the  extremes  of 
life),  stimulants  should  be  employed  early.i 
^  Alcohol  is  sometimes  given  to  fever  patients  in  very  large  quanti- 
ties. It  is  given  to  reduce  fever,  and  to  check  waste.  In  fevers,  no 
doubt,  there  is  greatly  increased  destruction,  certainly  of  the  nitro- 
genous tissues,  as  shown  by  the  large  quantity  of  urea  eliminated  in 
the  urine ;  at  the  same  time,  all  the  functions  of  the  body  are  much 
depressed,  and  the  organs  severally  cannot  appropriate  so  much  of 
the  force  set  free  by  oxidation  as  in  health.  From  these  two  causes, 
and  partly  likewise  because  of  the  diminution  of  perspiration,  whereby 
the  heat  fails  to  pass  off  in  sufficient  quantity  by  the  skin,^  a  preter- 
natui-al  temperature  of  the  body  obtains  in  fevers.  Under  these  cir- 
cumstances, alcohol  in  large  doses,  it  is  maintained,  lessens  oxidation 
and  prevents  waste,  and  thereby  lowers  the  temperature  of  the  body, 
but  to  effect  this  very  large  doses  may  have  to  be  given — doses  which, 
in  some  cases  at  least,  I  should  imagine,  might  do  harm  in  other  ways  ; 
hence  the  influence  on  the  pulse,  respiration,  etc.,  according  to  the 
rules  just  laid  down,  must  be  very  carefully  watched. 

Several  years  ago  I  made  a  large  number  of  observations  concerning 
the  influence  of  alcohol  on  the  temperature  of  fever,  and  found  that  as 
in  health,  so  in  fevers,  alcohol  slightly  reduces  the  temperature,  but 
that  its  efficacy  in  this  respect  is  so  insignificant,  and  doses  so 
enormous  must  be  taken  to  produce  even  trifling  results,  that  it  is 
useless  to  give  alcohol  solely  with  this  intention. 

In  my  judgment,  there  can  be  no  doubt  that  alcohol  is  not  reqiiired 
in  all  febrile  diseases,  and  that,  on  the  contrary,  many  cases  are  best 
treated  without  it.  Thus  children  and  young  persons  previously 
healthy  rarely  require  it,  and  in  no  instance  should  it  be  given  unless 

1  Sir  William  Jenner  used  to  say  that  if  in  doubt  as  to  the  advisability  of 
giving  alcohol  in  typhus  he  gave  it,  but  if  in  doubt  in  a  case  of  tyjihoid 
he  withheld  it ;  thereby  indicating  the  greater  danger  from  prostration  in 
the  former  disease. 

^  The  wet  skin  of  rheumatic  fever  shows  that  a  deficient  surface  moisture 
is  not  an  invariable  accompaniment  of  pyrexia. 
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special  indications  arise.  Tlie  enormous  quantities  of  alcohol  wliich. 
used  to  be  given  a  short  time  ago,  and  are  indeed  now  sometimes 
administered,  are,  I  believe,  rarely  needed,  although  on  occasion  very- 
large  doses  may  be  needed,  and  may  then  undoubtedly  be  the  means 
of  saving  life.  Speaking  generally,  one  may  perhaps  say  that  in 
fevers  one  is  not  likely  to  get  much  value  out  of  doses  in  excess  of  six 
or  eight  ounces  of  spirit  per  diem. 

The  kind  of  alcoholic  stimulant  employed  is  perhaps  not  a  matter 
of  great  importance,  provided  that  its  quality  is  good.  It  is  undesir- 
able to  give  several  kinds  of  stimulants  at  the  same  time,  as  they 
may  derange  the  stomach,  but  they  may  be  changed  from  time  to 
time  according  to  the  patient's  desire.  Anstie  recommends  strong 
alcoholic  drinks  in  fevers,  e.g.  brandy,  in  the  earlier  and  middle 
stages,  but  when  the  heart  flags,  and  the  nervous  system  has  become 
weakened,  he  prefers  wines  containing  plenty  of  compound  ethers. 
•To  weakly  persons  stimulants  should  not  be  given  in  large  quantities 
at  distant  intervals  of  the  day ;  in  such  case  it  is  far  better  to  give 
the  wine  or  spirit  in  small  and  frequent  doses.  The  reason  for  this  is 
that  though  a  large  dose  strongly  stimulates  the  heart  for  the  time 
being,  yet,  as  the  alcohol  is  gradually  decomposed  or  eliminated,  the 
heart  support  is  withdrawn  and  great  weakness  may  set  in ;  the 
frequent  administration  of  smaller  quantities  keeps  the  heart  more 
uniformly  sustained. 

Some  easily  digested  food  in  small  qiiantities  should  be  given  along 
with  the  stimulant.  As  a  rule,  when  food  is  freely  taken  and  di- 
gested, stimulants  are  little  needed. 

Weakly  children  often  derive  more  benefit  by  taking  stimulants 
about  an  hour  before,  rather  than  actually  with  the  food ;  this  plan 
enables  them  to  take  more  food,  and  to  digest  it  better,  than  when  the 
more  usual  plan  is  adopted  of  giving  the  stimulant  with  the  food. 

In  the  prostration  which  attends  some  forms  of  poisoning,  e.g.  in 
snake-bite,  alcohol  may  be  called  for  in  fullest  dose.  Rules  as  to  ad- 
ministration with  food,  as  to  guiding  symptoms,  etc.,  do  not  hold  here  ; 
the  danger  threatens  immediately,  and  must  be  met  at  once  and  with 
energy.  Wood  speaks  of  the  beneficial  administration  of  a  pint  of 
whisky  in  one  hour  in  a  case  of  snake-bite. 

In  common  with  ether  and  chloroform,  alcohol  is  an  antispasmodic, 
but  in  this  respect  ether  and  chloroform  are  more  effective. 

It  does  sometimes  happen  that  one  alcoholic  stimulant  is  harmful, 
while  another  is  found  useful ;  a  fact  especially  noticeable  in  the  case 
of  coughs,  which  may  be  aggravated  by  porter  or  beer,  but  unaffected 
or  even  relieved  by  brandy  or  wine.  Beer  or  stout  sometimes  produces 
sleepiness,  heaviness,  even  headache,  and  flushing  of  the  face,  while  the 
same  person  who  suffers  thus  may  be  able  to  take  wine  or  brandy 
.without  inconvenience.  Individual  peculiarities  abound  in  respect  of 
wines ;  for  examjjlo,  one  person  cannot  take  shcny  without  suffering 
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from  acidity,  while  another,  on  taking  port,  is  seized  with  gouty 
pains. ^ 

The  wish  of  the  patient  for  any  particular  form  of  stimulant  is 
often  a  correct  indication  of  its  desirability.  A  free  draught  of  the 
weaker  beers  will  often  slake  gratefully  the  urgent  thirst  of  fever. 

Stout  is  supporting  and  nourishing  to  persons  brought  low  by 
exhausting  discharges,  and  to  women  weakened  by  suckling,  though 
in  many  cases  it  disagrees,  imfortunately,  producing  headache  and 
sleepiness.  The  good  old-fashioned  remedy,  rum  or  brandy  and  milk 
taken  before  breakfast,  is  useful  in  phthisis  and  in  exhausting 
diseases.  A  little  rum  and  milk  an  hour  before  rising  is  a  good  prop 
to  town-living  women,  to  whom  dressing  is  a  great  fatigue,  and  who, 
without  appetite  for  breakfast,  suffer  from  morning  languor  and 
exhaustion,  often  lasting  till  mid-day ;  it  is  useful  also  to  convales- 
cents from  acute  disease. 

The  ill-effects  of  alcohol  in  gonorrhoea  are  well  known.  A  cure 
is  much  more  readily  effected  if  the  patient  will  abstain  altogether 
from  alcoholic  beverages.  Even  when  the  cure  seems  near  completion, 
a  single  indulgence  in  spirits,  wine,  or  beer,  will  bring  back  the 
scalding  and  the  discharge. 

In  some  persons,  alcohol,  unless  in  a  very  dilute  form,  and  in  very 
moderate  dose,  quickly  affects  piles.  Beer,  champagne,  port,  strong 
claret,  may  even  within  a  few  mintites  cause  burning  pain  and 
aching  in  the  rectum,  lasting  for  hours.  With  some  persons  coffee 
or  pepper  acts  in  the  same  rapid  way. 


CHLOEOFOHM 

Chloroform,  when  applied  to  the  surface  of  the  body,  speedily  vola- 
tilizes and  cools  the  skin,  but  it  is  seldom  used  as  a  refrigerator, 
being  in  this  resjDect  inferior  to  other  agents. 

Owing  to  its  high  diffusion-power  chloroform  readily  penetrates 
the  animal  textures.  Hence,  if  evaporation  is  prevented,  it  quickly 
penetrates  the  cuticle  ;  in  so  doing  it  excites  the  part,  and  thus 
becomes  a  rubefacient,  or  it  may  cause  actual  inflammation. 

In  quantity  insufficient  to  excite  inflammation  chloroform  deadens 

1  Bearing  upon  this  point  are  some  experiments  M-liich  I  made  with  Dr. 
Sainsbury  upon  the  influence  of  the  higher  terms  of  the  ethylic  alcohol  series 
upon  the  frog-heart.  We  found  that  with  each  step  upwards  in  the  series 
there  was  a  very  great  increase  in  toxic  action— propylic  being  more  _ 
poisonous  than  ethylic,  butylic  than  propylic,  aniylic  than  butylic,  and  so 
forth.  These  experiments  confirmed  the  general  view  that  the  so-called  fusel 
oil  which,  more  or  less,  may  contaminate  the  several  spirits  of  commerce, 
and  which  consists  of  a  mixture  of  these  higher  alcohols,  is  a  very  harmful 
contaminant,  and  one  serious  danger  in  the  use  of  the  cruder  wines  and 
spirits. 
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sensation,  and  acts  as  a  local  ansestlietic.  It  is  sometimes  applied  for 
this  purpose,  and  occasionally  with  good  effect,  although  it  often 
fails ;  it  is  however  inferior  as  a  local  ansesthetic  to  many  other 
external  applications,  but  may  be  usefully  combined  with  other 
similarly  acting  agents.  Singly  it  has  been  used  in  neuralgias,  some- 
times effectively,  but  more  generally  it  fails,  and  even  when  success- 
ful, the  relief  which  it  gives  is  as  a  rule  veiy  temporary,  the  pain  soon 
returning. 

In  faceache  or  toothache  two  or  three  drops  on  a  small  piece  of 
cotton-wool,  introduced  into  the  ear,  will  occasionally  give  complete 
and  permanent  relief;  but  if  too  large  a  quantity  is  used  it  will 
excite  inflammation,  or  even  vesication,  and  give  much  annoyance. 
The  pain  of  cancer,  when  the  skin  is  broken,  and  there  is  a  painful, 
irritable,  open  sore,  is  relieved  by  playing  the  vapour  of  chloroform 
on  the  raw  surface ;  the  immunity  from  pain  thus  obtained  will 
often  last  several  hours.  A  like  proceeding  will  relieve  the  pain  of 
cancer  of  the  uterus,  of  ulceration  of  the  os  uteri,  of  neuralgia  of  the 
uterus,  and,  in  a  lesser  degree,  the  annoyance  of  pruritu.s  pudendi. 
The  vapour  must  be  made  to  play  on  the  os  uteri  for  some  minutes. 
I  think  that  chloroform  vapour  might  be  useful  in  cancer  of  the 
rectum,  spasms  of  the  intestines,  etc.,  bearing  in  mind,  however,  that 
it  is  easily  absorbed  by  the  large  intestine. 

According  to  Sir  J.  Simpson,  a  few  drops  of  chloroform  made  to 
evaporate  from  the  palm  of  the  hand,  held  close  to  a  photophobic  eye, 
will  enable  it  to  bear  the  light  without  pain. 

Dr.  Churchill  lessens  the  violence  of  the  paroxysms  of  whooping- 
cough  by  the  simple  plan  of  directing  the  nurse  to  poiir  about  half 
a  drachm  of  ether  or  chloroform  over  her  hand,  and  to  hold  it  before 
the  child's  mouth.  The  child  at  first  dislikes  this  treatment,  but 
soon  appreciating  its  benefit,  will  run  to  the  nurse  on  the  first  warn- 
ing of  an  attack.  The  main  part  of  this  action  will  probably  be  a 
local  one,  since  the  amount  absorbed  into  the  blood  will  be  small. 

An  ointment,  composed  of  half  a  drachm  of  chloroform  to  an  ounce 
of  lard,  will  often  allay  the  itching  of  urticaria,  lichen,  and  true 
prurigo,  but,  like  most  other  similar  applications,  it  loses  its  effect 
in  a  short  time ;  in  general,  applications  to  relieve  itching  require  to 
be  changed  from  time  to  time. 

Dr.  Augustus  Waller  has  shown  that  chloroform  promotes  to  a 
considerable  extent  the  cutaneous  absorption  of  many  substances. 
The  absorption  of  watery  or  alcoholic  solutions  is  far  less  rapid. 
The  chloroformic  solutions  of  aconite,  atropia,  strychnia,  and  opium, 
applied  to  the  skin,  speedily  destroy  an  animal,  with  the  character- 
istic toxic  symptoms  of  the  drug  employed.  He  ascribes  this  action  of 
chloroform  to  its  property  of  passing  rapidly  through  animal  textures, 
carrying  with  it  the  dissolved  alkaloid.  The  addition  of  a  certain 
amount  of  alcohol  to  the  chloroformic  solution  does  not  hinder  the 


36G 


CHLOROFORM 


absorption  of  the  alkaloid— indeed,  it  appears  to  hasten  it,  for  •  when 
an  equal  quantity  of  alcohol  is  added  to  the  chlorofonnic  solution 
the  absorption  is  more  rapid  than  when  simple  chloroform  is  used. 
This  property  of  chloroform,  either  alone  or  mixed  with  alcohol, 
should  be  borne  in  mind  in  employing  alkaloids  as  external  applica- 
tions. 

Chloroform  produces  in  the  mou.th  a  sensation  of  warmth,  and  if 
undiluted  excites  inflammation.  Being  a  stimulant  to  the  mucous 
membrane,  it  excites  a  flow  of  saliva.  A  few  drops  on  cotton-wool 
inserted  into  the  hollow  of  a  decayed  aching  tooth  often  gives  per- 
manent relief,  but  when  the  immediate  anaesthetic  effect  has  passed 
away  the  pain  is  sometimes  aggravated,  the  chloroform  having 
irritated  the  inflamed  pulp.  It  is  a  good  plan  to  fold  over  the  hollow 
tooth  a  j)iece  of  linen  moistened  with  chloroform,  so  that  the  vapour 
may  have  access  to  the  pulp.  Equal  parts  of  chloroform  and  opium, 
or  of  chloroform  and  creasote,  constitute  a  useful  application  in  tooth- 
ache. 

.  Chloroform  excites  a  sensation  of  warmth  in  the  stomach,  but  in 
large  doses  it  induces  nausea  and  vomiting.  One  to  three  drop  doses 
of  pure  chloroform  are  beneficial  in  flatulent  distensions  of  the 
stomach,  sea-sickness,  and  other  vomitings. 

Its  high  diffusion-power  enables  it  to  pass  so  rapidly  into  the 
blood,  that  little,  if  any,  finds  its  way  into  the  intestines.  The 
physical  and  chemical  changes  produced  in  the  blood  by  its  admixture 
with  chloroform  are  at  present  unlmown. 

When  given  in  medicinal  doses  to  a  healthy  person  it  produces 
very  little  change,  either  in  the  frequency  or  strength  of  the  heart's 
contractions,  though  when  inhaled,  judging  by  the  haemodynamo- 
meter,  it  is  said  at  the  very  first  to  slightly  increase  their  force.  In 
disease,  on  the  other  hand,  when  the  heart  beats  feebly,  especially  if 
this  be  due  to  some  sudden  and  transient  cause,  chloroform  certainly 
strengthens  the  heart's  contractions,  thus  relieving  such  symptoms 
as  syncope,  etc. ;  it  is,  however,  in  no  way  preferable  to  a  dose  of 
brandy-and-water  or  wine.  It  no  doubt  acts  more  quickly  than 
alcohol,  but  its  action,  especially  its  cardiac  effect,  certainly  declines 
more  speedily  than  does  that  of  alcohol.  It  is  frequently  ad- 
ministered to  hysterical  patients  and  others  suffering  from  weakness, 
depression  of  spirits,  nervousness,  etc.  Like  all  stimulants,  if 
habitually  ingested,  it  soon  loses  its  effect ;  this  holds  particularly 
for  chloroform  and  ether,  so  that  from  time  to  time  the  dose  requires 
to  be  increased,  and  even  then  these  drugs  soon  lose  their  efficacy. 

In  diarrhoea,  after  the  removal  of  the  local  irritant,  spirit  of 
chloroform  may  be  given  with  much  benefit,  combined  with  astrin- 
gents and  opium.  It  is  useful  in  intestinal  and  summer  colic,  from 
whatever  cause  arising,  and  in  renal  and  biliary  colic,  in  hiccough, 
■and  in  asthma,  both  primary  and  secondary ;  from  the  relief  which 
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it  gives  in  these  affections  ifc  is  ranked  among  antispasmodics.  In 
the  treatment  of  any  of  the  foregoing  diseases  it  is  usually  combined 
with  opium,  and  this  combiiiation  succeeds  admirably.  No  doubt 
much  of  the  effect  is  due  to  the  opium ;  its  action,  however,  is 
increased  and  perhaps  accelerated  by  the  chloroform.  Its  mode  of 
action  is  at  present  tmknown.  Possibly,  by  restoring  the  weakened 
muscular  or  nervous  system  to  its  natural  physical  condition,  it  con- 
ti'ols  inordinate  muscular  action  and  removes  pain,  thus  becoming  a 
true  stimulant. 

Chloroform,  combined  with  small  doses  of  morphia,  or  opium, 
and  given  with  a  drachm  of  glycerine,  honey,  sugar-and-water,  syx'up 
of  lemons,  syrup  of  Virginian  prune,  or  treacle-and-water,  is  often 
conspicuously  beneficial  in  certain  coughs.  It  is  useful  when  the 
cough  is  j)arosysmal  and  violent — violent  out  of  proportion  to  the 
amount  of  expectoration,  when,  indeed,  there  appears  to  be  much 
excitability  or  irritability  in  the  respiratory  organs,  and  when  a  slight 
irritation  induces  a  distressing  fit  of  coughing.  In  such  circum- 
stances the  chloroform  is  of  more  service  than  the  opium,  and  should 
be  given  in  full  dose,  while  the  dose  of  opium  should  be  relatively 
very  small.  This  combination  allays  the  cough  in  the  fibroid  form  of 
phthisis,  so  fi'equently  paroxysmal,  wearing,  and  exhausting.  In  this 
form  of  lung  disease  there  is  often  such  extensive  induration,  with 
thickening  of  the  pleura,  as  to  prevent  any  expansion  of  the  lung,  and 
consequently  of  the  chest  walls,  so  that  little  or  no  air  enters  the 
consolidated  part  of  the  lung,  and  no  expulsive  force  can  be  brought 
to  bear  on  the  mucus.  Here  our  attention  should  also  be  given  to 
the  checking  any  overabundance  of  secretion,  to  the  lessening  of  its 
tenacity,  and  so  to  the  facilitation  of  its  expulsion, 

CoiTgh,  very  often  indeed,  arises  from  a  morbid  condition  of 
throat,  but  even  when  due  solely  to  lung  disease,  the  application  of 
the  mixture  just  recommended,  to  the  throat  and  parts  about  the 
glottis,  is  often  beneficial,  in  accordance  with  the  general  law  that 
remedies  applied  to  the  orifices  of  tubes  constituting,  or  communicat- 
ing with,  certain  organs,  as  in  the  case  of  the  nipple,  rectum,  and 
throat,  will  by  nervous  communication  act  upon  the  organs  them- 
selves. For  the  same  reason  we  find  that  many  coughs  are  allayed 
much  more  efficiently  if  the  opium  and  chloroform  mixture  is 
swallowed  slowly,  and  so  kept  in  contact  with  the  fauces  as  long  as 
possible. 

Being  highly  volatile,  much  chloroform  passes  off  by  the  lungs, 
and  its  odour  can  be  detected  in  the  breath  ;  some,  probably  for  the 
same  reason,  escapes  by  the  skin,  and  some  probably  by  the  urine. 
In  its  passage  from  the  lungs  it  is  unlikely  to  influence  appreciably 
the  mucous  membrane  of  the  bronchial  tubes,  the  quantity  separated 
being  very  small,  nor  do  we  even  during  and  after  the  inhalation  of 
chloroform  observe  that  it  modifies  in  any  way  the  secretion  of  this 
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membrane.    Its  influence,  if  any,  on  the  kidneys  and  tlie  urine  is  at 
present  iinlcnown. 

Harley's  observations  on  the  action  of  chloroform  on  the  respira- 
tory function  of  tlie  blood  tend  to  show  that  it  lessens  the  oxidation 
of  the  blood,  and  diminishes  the  evolution  of  carbonic  acid ;  but  to 
establish  this  point  further  experiments  are,  we  think,  needed. 

We  will  now  give  a  succinct  and  practical  account  of  the  adminis- 
tration of  chloroform  as  an  ansesthetic.  It  is  needless  to  dwell  upon 
the  signal  and  beneficent  service  which  in  this  respect  this  agent  has 
rendered  to  mankind. 

At  fu'st  chloroform  is  liable  to  cause  a  sensation  of  tingling  and  of 
heat  in  the  lips  and  nose,  and  these  parts,  if  accidentally  moistened 
with  it,  may  become  inflamed,  even  to  blistering  :  an  accident  which 
can  always  be  prevented  with  care,  particularly  if  the  nose  and  lips 
are  first  smeared  with  glycerine  or  cold  cream,  or  some  protecting 
substance.    This  is  of  course  a  purely  local  effect. 

The  early  sensations  experienced  vary  much  in  different  persons, 
being  sometimes  so  agreeable  as  to  tempt  to  the  inhalation  of  this 
substance  merely  for  the  sake  of  inducing  them,  but  in  the  majority 
of  cases  the  sensations  are  more  or  less  disagreeable,  often  intensely 
so. 

To  begin  with  there  is  a  sensation  of  warmth  at  the  pit  of  the 
stomach,  spreading  to  the  extremities,  and  accompanied  by  some 
excitement ;  then  some  or  all  of  the  following  symptoms  soon  set  in. 
Noises  in  the  ears,  lights  before  the  eyes,  heavy  weight  and  oppres- 
sion at  the  chest,  great  beating  of  the  heart,  throbbing  of  the  large 
vessels,  and  a  choking  sensation.  These  symptoms  betoken  no 
danger,  and  need  excite  no  apprehension.  At  the  very  commence- 
ment of  the  administration  some  cough  is  not  unfrequently  excited, 
or  even  a  passing  spasm  of  the  glottis,  sure  signs  that  the  vapour  is 
administered  in  too  concentrated  a  form,  and  that  more  air  must  be 
mixed  with  it;  this  is  done  by  opening  the  valve  of  Clover's 
apparatus,  or  by  removing  the  lint  farther  from  the  nose  and  mouth. 

At  this  early  stage,  women  may  become  hysterical,  and  give  some 
trouble  and  alarm.  They  will  laugh,  sob,  or  cry,  and  the  breathing 
is  often  extremely  irregular  and  hurried— a  condition  which  frightens 
the  friends,  and  inexperienced  chloroformists  ;  this  state,  however,  is 
to  be  accepted  as  an  indication  to  continue,  not  to  withhold,  the 
chloroform,  for  this  condition  soon  subsides  as  the  patient  passes 
more  deeply  under  the  power  of  the  anaesthetic. 

In  this  same  stage  the  pulse  may  be  quick  and  weak ;  but  this,  if 
not  due  to  the  patient's  illness,  is  tlie  effect  of  nervousness  and 
anxiety,  and  as  soon,  therefore,  as  unconsciousness  sets  in,  the  pulse 
falls  in  frequency,  and  gains  in  force. 

A  few  seconds  from  the  commencement  of  the  administration  aU 
discomfort  ceases,  the  patient  becomes  quiet,  breathes  calmly,  and 
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feels  brave.  The  consciousness  is  now  more  or  less  affected; 
questions  are  still  heard,  but  they  are  answered  slowly,  and  not  to 
the  purpose.  The  induction  of  this  medium  stage  is  adequate  for 
confinement,  and  for  the  relief  of  renal  colic. 

The  inhalation  being  continued,  all  knowledge  of  the  external  world- 
soon  becomes  lost,  and  this  is  accompanied  or  followed  by  a  period  of 
excitement.  Various  incoherent  ideas  now  occupy  the  mind,  and 
under  their  influence  some  persons  struggle,  attempt  to  get  up,  and, 
when  restrained,  often  show  much  irritation.  The  stage  of  complete 
unconsciousness  required  for  major  operations  is  now  fast  approach- 
ing. Violent  tonic  contraction  of  the  muscles  of  the  body  often  occurs 
just  before  the  setting  in  of  complete  unconsciousness  and  perfect 
muscular  relaxation.  In  the  stage  of  tonic  contraction  the  extremi- 
ties become  rigid,  the  muscles  of  the  chest  are  firmly  fixed,  and  the 
respiration  becoming  impeded,  there  is  caused  a  duskiness  or  lividity 
of  the  face ;  the  eyes  are  injected  or  prominent,  the  lips  blue,  the 
jugulars  stand  out  like  large  black  cords,  the  mouth  is  clenched,  and 
a  profuse  perspiration  breaks  out  on  the  body,  especially  about  the 
face.  In  a  few  seconds  all  these  symptoms  pass  away.  They  may 
be  accepted  as  a  sure  indication  of  the  immediate  ap]proach  of  utter 
insensibility,  with  complete  flaccidity  of  the  muscles,  and  as  a  warn- 
ing that  the  administration  must  be  conducted  with  increased  caution, 
or  the  patient  will  pass  suddenly  into  a  state  of  danger,  with  noisy, 
stertorous,  but  quick  and  shallow  breathing,  and  quick,  weak  pulse. 
They  are  more  frequently  seen  when  the  chloroform  is  administered 
too  abundantly,  and  the  patient  brought  too  quickly  under  its  influence. 
These  violent  muscular  contractions,  which  greatly  distort  the  face, 
and  frighten  the  patient's  friends,  rarely  occur  in  women  or  children, 
or  in  men  weakened  by  exhausting  illness. 

With  the  cessation  of  this  stage  of  tonic  contraction,  the  muscles 
'become  flaccid,  and  the  stage  of  perfect  insensibility  is  reached. 
Eeflex  action  is  now  lost,  for  whilst  in  the  preceding  stages  it  was 
the  brain  which  was  chiefly  affected,  now  the  spinal  cord  becomes 
paralyzed.  At  this  point  the  conjunctiva  can  be  touched  without 
producing  winking,  and  the  limbs,  when  raised  and  let  go,  fall 
heavily.  The  while  the  breathing  is  calm,  but  a  little  superflcial ; 
the  pulse  not  much  altered,  though  it  may  be  a  little  more  com- 
pressible. The  face  is  moist  with  perspiration.  The  pupil  is  much 
contracted.  This  condition  may  be  maintained  with  clue  precaution 
for  a  considerable  time,  but  if  the  chloroform  is  continued  in  un- 
diminished quantity  the  breathing  becomes  noisy  and  stertoi'ous,  the 
pupil  dilates  widely,  the  pulse  loses  its  strength,  the  breathing 
becomes  more  and  more  shallow,  and  less  and  less  frequent,  till  both 
pulse  and  respiration  stop;  the  respiratory  centre  is  the  first  to  be- 
come paralyzed.  Even  now  artificial  respiration  will  often  restore 
the  breathing,  bring  back  the  pulse-beats  at  the  wrist,  and  restore 
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the  patient  from  the  jaws  of  death.  On  several  occasions,  wliile  ad- 
ministering chloroform,  I  have  witnessed  recovery  from  this  critical 
condition. 

On  the  other  hand,  it  appears  that  sometimes,  without  warning, 
while  the  pulse  is  beating  well  and  the  breathing  is  deep  and  quiet, 
the  heart  will  suddenly  stop,  and  respiration  immediately  cease. 
This  form  of  death  arises  probably  from  cardiac  syncope,  while  the 
other  form  of  death  is  due  to  paralysis  of  respiration  from  the  effect 
of  the  chloroform  on  the  respiratory  centres.    {See  Belladonna.) 

Chloroform  insensibility  may  with  care  be  maintained  for  hours, 
and  even  days. 

In  administering  chloroform,  attention  should  be  directed  to  the 
breathing,  the  state  of  the  pulse,  the  conjunctiva,  and  the  pupil. 

The  careful  watching  of  the  breathing  and  the  removal  of  any  im- 
pediments to  the  free  working  of  the  chest  are  absolutely  essential  to 
the  safe  administration  of  chloroform,  and  manj''  indeed  claim  that 
the  administrator  is  to  be  guided  solely  by  the  effect  on  respiration — 
withholding  or  diminishing  the  administration  on  the  occurrence  of 
any  embarrassment  in  frequency  or  shallowness  of  the  breathing,  and 
proceeding  at  once  to  artificial  respiration  if  the  breathing  stop. 

The  pulse  usually  retains  throughout  its  frequency  and  force. 
Should  it  become  quick  and  weak,  or  irregular,  then  the  inhalation 
must  be  withheld,  unless  the  frequency  of  the  beats  can  be  accounted 
for  by  the  patient's  struggles. 

The  state  of  the  conjunctiva  and  pupil  affords  important  in- 
dications as  to  safety,  and  some  of  the  earliest  signals  of  danger.  So 
long  as  irritation  of  the  conjunctiva  causes  reflex  action,  and  is 
followed  by  blinking,  there  is  usually  no  danger.  The  pupil  is  much 
contracted  in  the  stages  of  insensibility  when  no  danger  is  to  be 
apprehended,  but  on  the  approach  of  peril  from  over-dose  of  the 
ansesthetic,  the  pupil  dilates. 

It  is  concluded  that  chloroform  affects  the  pupil  by  first  stimulating,  and 
then  paralyzing  the  motor  oculi  nerve  centres,  for  during  the  contraction  of 
the  pupil  stimulation  of  the  cervical  sympathetic  is  without  effect,  but  Avhen 
the  pupil  begins  to  dilate  this  stimulation  increases  the  dilatation.  ^ 


1  Dr.  Buxton  has  kindly  given  me  the  following :— "  There  is  a  caution 
necessary  Avith  regard  to  permitting  operations  to  be  commenced  before  the 
patient  is  completely  under  the  influence  of  the  anesthetic.  Without 
attempting  to  theorise  as  to  the  cause,  it  is  undeniably  a  dangerous  practice, 
and  many  deaths  have  occurred  when  it  has  been  followed.  It  should  m 
every  case  be  made  a  rule  that  no  operative  measures  of  any  kind  be  allowed 
until  the  patient  is  in  the  stage  of  relaxation.  It  is  important  to  be  able  to 
obtain  early  warning  that  vomiting  during  chloroform  narcosis  is  about  to 
supervene.  The  pupil  will,  as  was  pointed  out  by  M.  Budin,  afford  a  clue. 
He  found,  and  my  experience  confirms  his  statement,  that  when  the  patient 
is  about  to  vomit  the  pupils  commence  gradually  to  dilate.  I  have  often 
observed  that  efforts  at  swallowing  air  are  initiated  at  this  time,  and  tnat 
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Wlieu,  on  touching  the  conjunctiva,  reflex  action  is  annulled,  and 
the  limbs,  when  raised,  fall  heavily,  the  patient  is  fit  to  undergo  any 
operation. 

One  or  two  circumstances  require  a  passing  notice.  Vomiting  is 
liable  to  happen  if  food  has  been  taken  a  short  time  before  the 
chloroform  administration ;  it  occurs  either  as  the  patient  is  passing 
under  its  influence,  or  more  commonly  on  the  recovery  from  it,  ceasing 
always  when  the  patient  is  under  the  full  effect  of  the  chloroform. 
Vomiting,  happening  after  complete  chloroformization,  may  be  taken 
as  a  sign  of  retui-ning  consciousness,  and,  if  the  operation  is  still 
imfinished,  the  inhalation  should  forthwith  be  continued,  upon  which 
the  vomiting  will  speedily  cease.  In  order,  however,  to  avoid  vomit- 
ing, it  is  advisable  that  the  patient  should  take  no  food  for  three  or 
four  hom's  before  chloroformization.  At  the  same  time  too  long  a 
fast  should  be  avoided,  or  its  very  purpose  may  be  defeated  by  the 
induction  of  a  tendency  to  vomit,  whilst  fainting  and  much  exhaus- 
tion may  occm-  from  any  small  loss  of  blood  during  the  operation.  If 
in  spite  of  every  precaution  vomiting  take  place,  the  head  should  be 
turned  aside  to  assist  the  escape  of  the  vomited  food,  and  to  prevent 
choking. 

It  should  be  borne  in  mind  that  operations  on  the  rectum  and 
vagina,  even  when  the  patient  is  qu.ite  insensible,  will  often,  nay 
generally,  cause  noisy  catchy  breathing,  very  much  resembling 
stertor,  often  indeed  mistaken  for  it,  and  sometimes  thought  to 
indicate  that  too  much  chloroform  has  been  adrainistered  ;  this,  how- 
ever, is  not  the  case.  The  true  state  of  things  can  generally  be 
discriminated  by  a  little  attention  to  the  circumstances.  Thu.s,  the 
noisy  breathing  does  not  occur  until  the  rectum  and  vagina  are 
manipulated,  and  it  is  especially  loud  and  noisy  when  the  finger  or 
an  instrument  is  passed  with  any  force  into  either  orifice. 

On  discontinuing  the  administration,  consciousness  usually  returns 
in  a  few  minutes,  but  sometimes  this  is  delayed  for  a  longer  period. 
If  perfect  quiet  is  observed,  sleep  may  follow,  which  refreshes  the 
patient,  gives  time  for  many  of  the  disagreeable  consequences  of  the 
inhalation  to  pass  off,  and  allows  the  pain  of  the  operation  to  subside. 

Experiment,  practice,  and  common  sense  show  that  the  danger  of 
chloroform  is  in  proportion  to  the  percentage  of  vapour  inhaled  in  the  • 
air.    The  importance  therefore  of  ascertaining  the  minimiTm  quantity  , 

the  pulse  flags  slightly.  If  now  the  chloroformization  is  cliscontinuecl,' 
the  pupils  dilate  widely,  vomiting  occurs,  and  the  patient  regains  conscious- 
ness rapidly.  But,  on  the  other  hand,  if  the  chloroformist,  aware  of  the 
import  of  these  signs,  pushes  the  chloroform,  the  pupils  regain  the  contrac-; 
tion  which  is  normal  to  the  state  of  relaxation,  and  vomiting  is  obviated,,, 
■frhile  the  pulse  recovers  its  force.  The  gradual  dilatation  spoken  of  above 
must  not  be  confounded  with  the  sudden  mydriasis  Avhich  betokens  grave 
danger.  In  this  last  case,  stertor,  shallow  breathing  and  marked  lessoning 
of  the  pulse  force  also  occur,  together  with  cyanosis." 
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sufficient  to  bring  tlie  patient  speedily  and  safely  to  a  state  of 
insensibility  is  apparent.  Mr.  Clover  has  shown  this  to  be  in  the 
strength  of  4  to  5  per  cent,  of  chloroform  vapour.  With  this  per- 
centage insensibility  can  be  produced  in  about  five  minutes,  with  the 
minimum  of  danger.  In  animals  killed  by  the  inhalation  of  this 
proportion  of  chloroform  the  heart  will  continue  to  beat  long  after 
respiration  has  stopped.  At  the  beginning  Mr.  Clover  administers 
about  2  per  cent,  of  vapour,  and  as  the  patient  becomes  accus- 
tomed to  its  action  the  quantity  is  increased  till  5  per  cent,  is 
reached. 

When  any  serious  symptoms  arise,  and  danger  is  apprehended,  the 
chloroform  administration  should,  of  course,  be  discontinued,  and 
artificial  respiration,  after  Sylvester's  method,  instantly  and  as- 
siduously practised ;  this  should  be  done  whether  the  breathing  has 
ceased  or  is  growing  slower  and  shallower.  When  the  breathing 
has  been  extinguished  in  a  gradual  manner,  the  patient,  provided 
that  artificial  I'espiration  has  been  instantly  adopted,  will  in  a  few 
seconds  (in  most  instances)  fetch  a  deep  gasp,  which  is  soon  repeated, 
and  presently  the  breathing  will  grow  more  frequent,  till  at  last  it 
becomes  natural,  and  the  patient  is  saved.  Even  when  the  chest  has 
ceased  to  move,  the  pulse  to  beat,  and  the  patient  presents  all  the 
appearances  of  death,  even  at  this  crisis  life  may  generally  be  restored. 
Little  is  to  be  hoped,  however,  from  artificial  respiration  in  those 
cases  in  which  the  breathing  and  pulse  both  cease  immediately  and 
without  any  warning.  As  additional  restoratives,  cold  water  should 
be  dashed  over  the  face  and  chest,  air  should  be  freely  admitted,  and 
all  hindrance  to  breathing  removed ;  indeed,  everything  hampering 
the  breathing,  such  as  stays  or  a  tight  dress,  should  be  removed 
before  the  administration  of  chloroform.  The  most  serious  impedi- 
ment to  the  breathing,  quite  sufficient  to  endanger  life,  may  be 
caused  by  the  patient  lying  prone  for  the  convenience  of  the  operator. 
Several  times  have  I  witnessed  cases  of  imminent  danger  from  this 
cause.  When  this  position  must  be  assumed,  the  most  anxious  care 
must  be  paid  to  the  state  of  breathing,  for  this  prone  posture  is  itself 
quite  adequate  to  arrest  a  feeble  breathing,  which  without  this  im- 
pediment would  go  on  safely.  A  fortiori,  in  those  cases  of  disease  of 
one  side  of  the  chest,  e.g.  empysema,  is  it  of  vital  importance  that  the 
sound  side  should  have  the  freest  play.  The  turning  of  the  patient 
on.  to  the  sound  side  to  facilitate  operation  on  the  diseased  side  is 
therefore  most  perilous. 

It  is  a  question  of  importance,  whether  galvanism  should  be  used 
in  danger  from  chloroform.  The  Committee  appointed  by  the  Medical 
a;nd  Chirurgical  Society  are  of  opinion  that  this  agent  is  useful, 
though  far  inferior  to  artificial  respiration,  but  some  authorities  are 
wholly  opposed  to  its  use,  on  the  score  of  its  inhibiting  influence  on  a 
feebly  acting  heart.     If  used,  it  is  advised  to  apply  it  to  the  phrenic 
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nerve  in  order  to  stimulate  the  diapliragm  to  action,  and  thus  main- 
tain breathing  till  the  chloroform  shall  have  had  time  to  evaporate 
from  the  blood,  and  the  system  have  become  free  from  the  drag.  But 
as  stated  artificial  respiration  is  a  more  potent  agent  to  excite  the 
respiratory  functions. 

It  has  been  proved  that  a  certain  percentage  of  chloroform,  amply 
sufficient  to  speedily  produce  complete  unconsciousness,  can  be  inhaled 
with  safety  for  an  almost  indefinite  time.  It  is,  therefore,  obvious 
that  the  method  to  be  selected  should  enable  us  to  give  this  percent- 
age with  certainty  throughout  the  most  protracted  operation.  The 
contrivance  which  best  fulfils  this  condition  is  the  ingenious  appar- 
atus of  Mr.  Clover.  Its  advantages  are  so  great  as  to  out-balance 
fally  the  slight  inconvenience  connected  with  its  use.  If  this 
apparatus  is  not  at  hand,  we  may  adopt  the  use  of  a  simple  piece  of 
lint  and  a  towel,  or  Dr.  Simpson's  method,  or  Skinner's  cone. 

Are  there  any  conditions  of  age  or  health  which  forbid  the  use  of 
chloroform  as  an  aneesthetic  ?  Provided  that  due  care  is  observed,  I 
think  it  may  be  given  to  all  persons  irrespective  of  their  condition, 
having  myself  given  it,  without  any  threatening  symptoms,  in  serious 
heart  disease,  in  every  stage  of  phthisis,  in  Bright's  disease,  cancer, 
chronic  bronchitis,  to  patients  almost  dead  of  exhaustion  from  loss  of 
blood,  to  children  of  a  few  weeks,  and  to  persons  close  upon  a  hundred 
years  old.  No  doubt  a  dilated  or  a  fatty  heart  adds  to  a  patient's 
risk,  and  will  enforce  on  the  operator  more  care  and  anxiety,  and  in 
like  manner  the  two  extremes  of  age  are  conditions  which  will  exact 
close  watching  whilst  giving  chloroform. 

Inhalation  of  chloroform  is  better  borne  by  the  weak,  by  those  de^ 
pressed  by  illness,  and  by  women  and  children,  than  it  is  by  healthy, 
robust  men. 

As  might  be  expected  from  the  similarity  between  alcohol  and 
chloroform,  we  find  that  to  induce  unconsciousness  in  jDersons  who 
take  alcohol  to  excess  more  chloroform  is  required  than  in  the  case  of 
the  temperate. 

Chloroform  inhalation  is  now  frequently  used  with  much  advantage 
during  delivery ;  it  eases  the  uterine  pains  without  increasing  the 
danger  to  mother  or  child.  It  is  not  necessary  to  obtain  complete 
unconsciousness,  but  to  give  just  sufficient  chloroform  to  dull  the 
pains.  If  this  recommendation  is  disregarded,  and  the  ansesthetic  is 
pushed  to  the  stage  of  complete  unconsciousness,  it  weakens  the  con- 
traction of  the  womb  and  retards  delivery.  It  is  true  that  even  if 
slight  unconsciousness  only  is  produced,  the  uterine  contractions  are 
probably  somewhat  weakened,  but  accoucheurs  maintain  that  this 
disadvantage  is  more  than  compensated  by  the  relaxation  of  the  parts, 
and  the  abatement  of  spasms.  Dr.  Playfair,  who  thinks  chloroform 
inhalation  is  used  too  indiscriminately,  says  he  has  often  observed 
the  pains  alter,  and  bcconie  less  effectual  after  chloroformization,  and 
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that  when  chloroform  administration  is  prolonged  he  thinks  it  favours 
post-partum  haemorrhage.    {See  Chloral.) 

In  the  reduction  of  hernia  its  use  is  obvious.  It  may  also  be 
lised  to  assist  the  diagnosis  of  abdominal  tumours,  when  deep-.seated, 
and  when  the  walls  of  the  belly  are  hard  and  rigid.  It  is  likewise 
useful  in  determining  the  nature  of  the  so-called  phantom  tumours, 
which  disappear  entirely  when  the  patient  is  made  insensible  by  an 
anaesthetic. 

In  dental  operations  the  patient  incurs  some  additional  risk  of 
syncope  from  chloroform,  owing  to  the  sitting  posture.  Chloroform 
should  be  avoided  in  dentistry,  and,  indeed,  it  is  now  superseded  by> 
nitrous  oxide. 

Chloroform  inhalation  may  be  used  with  signal  benefit  in  renal  and 
biliaiy  colic.  In  my  experience  it  is  inferior  only  to  morphia  injec- 
tion, and  is  very  far  superior  to  opium,  warm  baths,  and  the  ordinary 
treatment  in  vogue.  It  removes  the  severe  pain  before  unconscious- 
ness is  reached ;  indeed,  it  is  never  necessary  to  carry  the  administra- 
tion of  chloroform  very  far.  The  pain,  it  is  true,  often  returns 
speedily,  but  it  may  be  quelled  again,  and  after  two,  or  at  most  three, 
administrations,  may  be  permanently  removed. 

Chloroform  inhalation  in  the  treatment  of  chorea  is  sometimes  veiy 
valuable.  It  is  applicable  especially  to  those  serious  cases  in  which 
violent  and  constant  movements  prevent  sleep,  and  even  the  swallow- 
ing of  food,  so  that  speedy  exhaustion  and  death  are  to  be  appre- 
hended. In  such  cases  chloroform  often  induces  I'efreshiug  sleep, 
the  sufferer  passing  from  the  insensibility  of  chloroform  into  that  of 
natural  sleep,  and  after  pei-haps  some  hours  waking  up  soothed, 
refreshed,  and  with  a  marked  abatement  of  the  movements.  So  great 
is  this  improvement  sometimes,  that  patients,  Avho  before  the 
chloroform  could  scarcely  be  restrained  in  bed,  will,  after  waking,  sit 
ujD,  troubled  Avith  only  slight  involuntary  movement,  and  eat  with 
ease.  Soon,  however,  the  movements  return,  upon  which  the  inhala- 
tion must  be  repeated.  At  first  this  should  be  administered  three 
times  a  day,  then,  according  to  the  improvement,  twice,  and  after  a 
time  once  a  day.  This  treatment,  it  is  stated,  will  cure  the  disease, 
on  an  average,  in  twenty-eight  days.  {See  Chloral.)  In  delirium 
tremens,  when  the  usual  means  fail  to  induce  sleep,  it  has  been 
advised  to  produce  unconsciousness  by  chloroform  inhalation. 
.  Chloroform  inhalation  will  temporarily  arrest  convulsive  fits, 
especially  in  children ;  sometimes  the  arrest  is  permanent.  Chloro- 
form inhalation  is  of  great  service  in  puerperal  convulsions.  It  is 
necessary  in  some  cases  to  maintain  unconsciousness  for  hours,  or 
even  days,  allowing  the  patient  to  wake  every  three  or  four  hours  to 
take  food.    It  is  sometimes  very  useful  in  urssmic  convulsions. 

Chloroform  inhalation  gives  relief  in  various  forms  of  pain  or 
distress,  thus  in  neuralgia,  sciatica,  colic  of  the  intestines,  if  the  pain 
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13  very  severe  ;  also  in  distressing  dyspnoea,  whether  this  is  due  to 
asthma,  aneurism,  etc.  Mr.  Gascoin  reports  a  case  of  bronchitic 
asthma  much  benefited  by  rubbing  the  chest  for  an  hour  daily  with 
liniment  of  chloroform.  He  attributes  the  success  to  the  friction,  and 
refers  to  a  "  Widow  Pau,"  who  has  obtained  a  reputation  in  Pans  by 
using  friction  in  cases  of  asthma.  In  asthma  the  inhalation  of  a  few 
whiffs  will,  without  producing  unconsciousness,  sometimes  afford 
relief,  and  should  the  paroxysm  return,  on  the  passing  away  of  the 
chloroform  effects,  the  inhalation  may  be  repeated.  A  small  quantity 
of  chloroform,  given  in  this  way,  often  will  suffice  to  avert  an  attack, 
though  in  most  cases  the  effects  are  only  transient,  the  paroxysm 
returning  as  the  influence  of  the  drug  wears  off.  The  administration 
of  eight  or  ten  drops  on  a  lump  of  sugar  is  also  a  useful  method  of 
giving  chloroform  in  a  paroxysm  of  asthma,  and,  indeed,  in  other 
spasmodic  diseases. 

Dr.  Bartholow  finds  that  the  injection  of  five  to  fifteen  minims  of 
chloroform  into  the  neighbourhood  of  a  neuralgic  nerve  is  very  useful, 
and  that  it  sometimes  has  a  permanently  good  effect.  He  finds  that 
spirits  of  chloroform,  ether,  and  alcohol,  are  likewise  beneficial.  It 
must  not  be  forgotten,  however,  that  the  injection  of  chloroform  is 
sometimes  followed  by  troublesome  ulceration. 

Dr.  Buckler  recommends  B  to  60  drops  of  chloroform  by  the 
stomach  in  biliary  colic  ;  the  dose  to  be  repeated  every  four  or  six 
hours.  The  chloroform  is  said  to  dissolve  the  calculus,  but  inasmuch 
as  it  takes  several  hours'  immersion  in  chloroform  itself  to  dissolve 
even  a  small  calculus,  this  statement  must  be  received  with  caution  ; 
the  treatment,- however,  is  undoubtedly  useful.  In  similar  cases  I 
have  frequently  administered  five,  ten,  and  twenty  drops  on  a  piece 
of  sugar  every  quarter  of  an  hour  with  great  relief  to  the  pain.  This 
same  treatment,  or,  in  its  place,  half  a  drachm  to  a  drachm  of  ether 
every  half -hour,  is  very  useful  in  persistent  hiccough,  the  paroxysm 
of  asthma,  and  other  spasmodic  diseases. 

For  tape-worm  chloroform  has  been  highly  recommended  in  drachm 
doses,  taken  in  the  morning  fasting,  after  a  light  supper  the  previous 
evening  ;  few,  however,  will,  I  presume,  treat  tape-worm  in  this  way, 
and  the  recommendation  is  chiefiy  interesting  as  indicating  that  such 
large  doses  as  these  may  be  taken  without  risk,  at  least  by  many 
persons.  Dr.  Davidson  Scott  says  he  has  given  a  drachm  dose  in 
"  more  than  500  cases."  He  uses  it  as  a  hypnotic,  this  dose  inducing 
about  two  hours'  sleep.  He  has  "  frequently "  given  iindiluted 
chloroform,  in  teaspoonful  dose,  to  children  two  and  three  years  of  age  ; 
and  in  one  instance,  a  case  of  puerperal  convulsions,  he  gave  undiluted 
a  tablespoonful  of  chloroform,  which  dose  arrested  the  convulsions  and 
induced  quiet  sleep ! 

Insomnia,  tremulousness,  and  inability  to  fix  the  attention,  are,  it 
is  said,  apt  to  follow  the  repeated  use  of  chloroform  inhalations. 
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In  conclusion,  to  return  for  one  moment  to  the  question  of  the  influence  of 
chloroform  upon  the  heart,  avo  may  say  that  the  report  of  the  Hyderabad 
Commission  on  this  subject,  which  was  to  the  effect  that  the  respiration  alone 
was  endangered  by  inhalation,  has  not  reversed  the  opinion  of  anajsthetists 
generally,  m  this  country  at  least,  that  chloroform  does  endanger  the  heart 
also,  and  will  sometimes  kill  by  arrest  of  the  heart  before  the  breathin'^  has 
stopped.  The  experiments,  moreover,  of  Mac  William  and  of  Gaskelf  and 
Shore  bear  out  this  opinion,  for  they  show  a  direct  weakening  of  the  heart  by 
this  drug. 

In  some  experiments  on  the  frog-heart  by  means  of  Roy's  tonometer,  in 
which  I  used  the  entire  ventricle,  and  also  the  lower  two-thirds  of  the  ven- 
tricle, I  found  that  chloroform,  ethidene  dichloride,  and  bromide  of  ethyl, 
will,  by  their  direct  action  on  its  muscular  substance,  paralyze  the  ven- 
tricles. 

I  found  further  that  chloroform  and  ethidene  dichloride  are  about  equally 
poisonous  to  the  heart's  substance.  These  exiDcriments  showed,  also,  that 
chloroform  and  ethidene  dichloride  were  far  more  poisonous  than  ether; 
indeed,  whilst  it  required  about  80  to  100  minims  of  ether  to  arrest  the  A'en- 
tricle,  one  or  two  minims  of  chloroform  were  sufiicient.  I  also  found  that 
ammonia  and  chloroform,  ammonia  and  ether,  ammonia  and  bromide  ethyl, 
and  ammonia  and  iodoform  were  mutually  antagonistic,  and  that  after  the 
ventricle  was  arrested,  or  almost  arrested,  by  chloroform,  ethidene  dichloride, 
ether,  or  iodoform,  the  addition  of  a  small  quantity  of  a  solution  of  caustic 
ammonia  would  restore  and  strengthen  the  pulsations. 


ETHER 

The  physiological  action  and  therapeutic  uses  of  ether  and  chloroform 
are,  for  the  most  part,  identical. 

As  a  local  anaesthetic  in  neuralgia,  toothache,  etc.,  ether  is  less 
frequently  used  than  chloroform,  one  reason  for  which  being  its 
extreme  volatility,  whereby  it  rapidly  escapes  from  the  site  of  appli- 
cation. 

In  the  form  of  spray,  however,  after  the  method  introduced  by  Sir 
B.  W.  Richardson,  this  same  quality  of  volatility  is  made  use  of,  for 
ether  is  employed  temporarily  to  abolish  sensation  of  the  skin  by  the 
rapid  evaporation  and  consequent  abstraction  of  heat  which  follows  its 
applications;  the  volatilization  freezes  the  tissues  and  annuls  sensa- 
tion. Ether  spray  is  frequently  ixsed  in  minor  operations,  such  as  the 
opening  of  abscesses,  the  removal  of  small  tumours,  etc.,  and  it  has 
even  been  successfully  employed  in  amputation  of  the  leg,  and  in 
ovariotomy,  but  it  is  not  generally  available  for  operations  so  sei'ious 
and  prolonged.  The  skin  or  mucous  membrane,  when  sufficiently 
frozen  to  pei-mit  of  a  painless  operation,  becomes  pale,  shrunken, 
tallowy-looking,  and  feels  as  if  oppressed  Avith  a  gi-eat  weight. 
Whilst  returning  to  the  natural  condition  after  the  oiDeration  the 
frozen  tissues  tingle  and  smart,  and  sometimes  so  intensely  as  to 
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exceed  the  pain  of  operation.    The  obvious  advantage  of  the  topical 

ether  spray  over  chloroform  inhalation  is  its  perfect  safety. 

•   Freezing  the  skin  with  ether  spray  will  sometimes  remove  sciatica 

or  neuralgia,  and  permanently,  but  the  relief  in  general  is  only 

temporary.^ 

Ether  spray  applied  to  the  spine,  at  first  every  two  hours,  and  then 
less  frequently,  is  said  to  be  useful  in  tetanus,  and  applied  night  and 
morning,  it  is  highly  commended  in  chorea. 

Ether  has  a  sweetish,  hot,  pungent  taste,  and  it  induces  a  sensation 
of  warmth  in  the  stomach.  Like  chloroform  it  may  be  taken  in  full 
doses  to  relieve  biliary  or  intestinal  colic.  It  increases  the  secretion 
from  the  stomach,  intestines,  and  pancreas,  and  at  the  same  time  by 
stimulating  the  muscular  coat  it  expels  wind. 

On  account  of  its  direct  stimulant  action  upon  the  abdominal 
organs,  in  particular  upon  the  alimentary  tract,  ether  promotes  power- 
fully, according  to  Binz,  the  action  of  preparations  of  iron  in  chlorosis. 

After  its  absorption  it  stimulates  the  heart,  and  is  hence  employed 
in  syncope  and  in  the  prostration  of  fevers,  but  as  it  is  rapidly  elimin- 
ated, by  the  lungs  chiefly,  its  effects  are  transient  and  do  not  generally 
exceed  an  hour. 

Full  doses  of  ether  will  often  act  as  sojoorifics.  They  are  very 
useful  in  angina  pectoris,  sometimes  giving  even  more  jDrompt  and 
permanent  relief  than  nitrite  of  amyl.  Ether  is  useful,  also,  in 
asthma. 

It  is  sometimes  employed  hjrpodermically  in  heart  failure  from 
haemorrhage  or  from  prostrating  disease,  e.g.  adynamic  pneumonia, 
etc.  Fifteen  to  thirty  minims  may  be  injected  three  or  four  times 
a  day.  The  injection  excites  a  burning  pain  with  some  swelling  ;  this 
subsides,  generally,  in  an  hour  or  two,  but  sometimes  suppuration 
follows.  I  have  employed  it  in  many  cases  of  heart  failure  from 
various  causes,  with  very  little,  and  often  without  any,  benefit.  As 
a  hypodermic  in  heart  failure  ether  may  be  combined  with  other  drugs 
—thus  ether  and  tincture  of  digitalis.  Of  the  latter  ten,  fifteen,  or 
twenty  drops.  This  use  of  digitalis  will,  however,  require  more 
careful  regulating  than  that  of  ether  alone,  because  its  effects  are 
more  permanent.    {8ee  Digitalis.) 

*  Dr.  Debove  employs  methyl  chloride  condensed  by  pressure,  to  congeal 
the  skin  in  neuralgia,  esioecially  in  sciatica,  and  he  claims  to  cure  the  patient, 
as  a  rule,  after  one  or  two  applications.  He  congeals  the  skin  over  the  area 
of  pain,  in  some  instances  from  the  trochanter  to  the  malleolus.  This  appli- 
cation freezes  the  skin  much  more  readily  than  the  ether  spray,  but  it  re- 
quires a  special  apparatus.  He  says  it  causes  but  little  pain  and  no  inflam- 
mation or  risk  of  sloughing.  I  have  employed  this  application  in  a  few  cases 
and  with  some  success,  but  certainly  with  less  than  Dr.  Debove's  account  led 
me  to  expect.  Moreover,  the  application  in  all  my  cases  produced  considerable 
and  somewhat  enduring  pain, 
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It  has  been  employed  in  sciatica,  the  dose  being  injected  in  the 
neighbourhood  of  the  painful  nerve. 

Ether  is  largely  used  as  an  inhalation  to  induce  anaesthesia,  and  is 
preferred  in  most  cases  to  chloroform,  for  ether  has  much  less  effect 
in  depressing  the  heart  and  paralyzing  the  vaso-motor  centres  than 
chloroform.  Like  chloroform  and  alcohol  it  affects  first  the  cerebi-al 
hemispheres,  causing  delirium  and  unconsciousness,  next  it  paralyzes 
the  spinal  cord,  and  lastly  it  affects  the  cardiac  and  vaso-motor 
centres.  It  must,  however,  be  given  in  larger  doses  than  chloroform. 
A  drawback  to  its  use  is  that  it  excites  the  respiratory  mucous  mem- 
brane and  may  induce  catarrh.  It  also  greatly  increases  the  secretion 
of  saliva  and  mucus.  In  bronchitis,  ether  might,  for  these  reasons, 
increase  the  respiratory  trouble. 

Dr.  H.  A.  Hare  has  recently  shown  that  prolonged  etherization 
lessens  considerably  the  body  temperature.  He  has  reduced  the  tem- 
perature by  as  much  as  8°  to  10°  Fah.  in  animals,  and  in  operations 
on  man  he  has  seen  a  fall  of  4-4°  Fah.  Other  anaesthetics,  probably, 
produce  the  same  effect.  For  this  reason  some  surgeons  wrap  childx'en 
in  cotton  wool,  covering  not  only  the  body,  but  also  the  extremities, 
before  giving  the  ansesthetic. 

Prom  a  consideration  of  the  whole  subject  it  would  appear  that 
ether  is  a  safer  anaesthetic  than  chloroform.  It  possesses  certain 
disadvantages ;  for  example,  it  is  more  disagreeable,  more  slow  in 
action,  and  it  prolongs  the  stage  of  excitement,  moreover  it  irritates 
the  respiratory  tracts.  These,  however,  hardly  outweigh  its  greater 
safety.  The  danger  of  giving  ether  in  proximity  to  a  flame  must 
never  be  forgotten  :  the  vapour  is  highly  inflammable. 

An  anaesthetic  mixture  in  considerable  use  is  the  so-called  ACE 
mixture,  which  consists  of  one  jDart  of  alcohol,  two  parts  of  chloroform, 
and  three  parts  of  ether.  A  favourite  way  of  producing  anaesthesia  is 
to  commence  with  a  few  whiffs  of  nitrous  oxide  gas  and  then  to 
complete  the  narcosis  with  ether ;  this  is  much  more  agreeable  than 
to  use  ether  throughout  and  it  is  quite  as  safe. 


HYDEATE  OE  CHLORAL 

This  compound  is  a  chlorine  derivative  of  aldehj^de,  as  its  name 
implies.  Under  certain  conditions  it  splits  up,  yielding  chloroform 
among  the  products";  it  is  therefore  closely  allied,  structurally,  to  tbe 
group  we  have  just  had,  which  includes  both  alcohol  and  chloroform. 

Chloral  hydrate  was  introduced  into  medicine  by  Liebreich ;  when 
added  to  an  alkali  it  is  decomposed  by  the  aid  of  heat  into  chloroform 
and  formic  acid.  This  led  to  the  employment  of  chloral,  in  the  expec- 
tation that  the  alkali  of  the  blood  would  slowly  set  free  the  chloro- 
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form.  It  appears,  however,  liiglily  probable  that  although  a  small 
quantity  may  be  thus  decomposed  in  the  blood,  the  bulk  of  it  remains 
unchanged,  and  that  its  effects  iipon  the  system  are  due  to  the  un- 
changed chloral  hydrate.  In  support  of  the  view  that  chloral  is 
decomposed  in  the  blood  and  acts  as  chloroform,  several  observers  have 
obtained  chloroform  by  distillation  of  the  blood  of  animals  poisoned 
by  chloral ;  but,  in  all  probability,  the  chloroform  thus  given  off  is 
derived  from  the  chloral  hydrate  present  in  the  blood  by  an  act  of 
decomposition  by  means  of  the  heat  used  in  the  distillation,  for 
Hammarsten  found  that  on  adding  chloral  to  blood,  and  then  passing 
carbonic  acid  through  the  mixture,  he  failed  to  obtain  any  chloroform, 
though  on  subjecting  the  mixture  to  distillation,  chloroform  was 
readily  given  off.  Further,  no  chloroform  is  exhaled  in  the  breath  of 
those  under  the  influence  of  chloral ;  and  chloral  hydrate  is  excreted 
as  such  in  the  urine. 

Again,  the  effects  of  chloral  differ  qualitatively  from  those  of  chlo- 
roform, and  in  particular  are  more  prolonged. 

Chloral  is  antiseptic.  Applied  to  the  skin,  it  reddens  and  even 
blisters  it  when  used  in  concentration.  In  the  mouth  it  has  a  hot, 
pungent,  disagreeable  taste,  which  may,  however,  be  considerably 
covered  by  syrup  of  orange-peel  or  syrup  of  ginger.  It  enters  the 
blood  quickly.  Its  most  marked  effect  is  sleep ;  after  larger  doses 
there  is  a  lessened  sensibility  to  painful  impressions.  It  lowers  blood 
pressure  by  dilating  the  blood-vessels  through  its  action  on  the  vaso- 
motor centres,  and  by  a  direct  weakening  of  the  heart.  It  first 
accelerates  and  then  slows  ^the  pulse,  but  there  is  nothing  very 
characteristic  about  the  action  on  the  rate  of  contraction  of  the  heart ; 
in  toxic  dose  in  man  there  may  be  a  frequent,  irregular  pulse 
towards  the  end  :  a  massive  dose,  by  its  effect  on  the  cardiac  ganglia, 
may  arrest  the  heart.  Upon  the  brain,  and  upon  the  spinal  cord,  it 
first  produces  a  slightly  increased  activity,  followed  soon  by  depres- 
sion, and  even  complete  paralysis.  In  moderate  dose  it  contracts  the 
pupil ;  in  larger  dose,  it  first  contracts  and  then  dilates  the  pupil 
and  greatly  reduces  the  bodily  temperature,  as  first  shown  by  Dr. 
Brunton ;  this  reduction  of  the  temperature  it  effects  mainly  by  an 
increased  loss  of  heat  through  dilatation  of  the  cutaneous  vessels,  in 
a  lesser  degree,  probably,  by  a  diminished  heat  formation.  Large 
doses  induce  great  muscular  relaxation,  abolish  reflex  action  and 
sensibility,  and  the  animal  dies,  sometimes  through  th.e  loss  of  heat, 
sometimes  by  paralysis  of  respiration,  or  paralysis  of  the  heart.  Note 
then  that  the  drug  in  full  dose  depresses  the  circulation,  lowers  the 
temperature,  and  diminishes  nervous  activity  of  brain,  cord,  and 
medulla. 

The  most  characteristic  effect  of  chloral  is  sleep,  in  part  due,  pro- 
bably, to  its  direct  action  on  the  nervous  structure  of  the  brain,  but  in 
part  also  to  the  aneemia  which  it  produces  in  this  organ.    Thus,  Dr. 
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W.  H.  Hammond  finds  that  at  first  cliloral  congests  the  retina,  but  in 
five  or  ten  minutes  the  opposite  condition  commences,  and  continues 
till  the  retina  assumes  a  pale  pink  colour.  As  the  retinal  circulation 
corresponds  with  the  cerebral,  he  concludes  that  chloral  affects  tho 
brain  in  the  same  way  as  the  retina,  and  he  has  proved  the  correctness 
of  this  inference  by  means  of  an  instrument  called  the  cephalohsemo- 
meter,  invented  independently  by  himself  and  by  Dr.  Weir  Mitchell. 
Dr.  Hammond  says,  that  while  the  brain  is  congested,  there  is  some 
mental  excitement,  but  that  as  the  vessels  contract,  drowsiness  super- 
venes, and  upon  this  wearing  off,  the  retinal  and  cerebral  vessels 
enlarge  till  they  resume  their  accustomed  size. 

Dr.  J.  H.  Arbuckle  (West  Riding  Lunatic  Asylum  Reports,  vol.  v.)  finds  that 
the  following  substances,  Nicotia,  Atropia,  Hyoscyamia,  Aconitia,  Hydrate 
of  Chloral,  Nitrite  of  Amyl,  Prussic  Acid,  Strychnia,  Morphia,  Picrotoxine, 
pushed  even  to  a  fatal  dose,  do  not  in  any  degree  affect  the  circulation  in  the 
fundus  of  the  eye.  His  observations  were  made  on  rabbits,  and  the  results 
obtained  were,  in  respect  of  some  of  these  agents,  confirmed  by  experiments 
on  man;  hence  the  statement,  hitherto  generally  received,  that  the  retinal 
circulation  corresponds  with  the  cerebral  circulation,  and  that  changes  in 
the  one  always  imply  changes  in  the  other,  must  be  accepted  with  caution, 
unless,  indeed,  some  of  these  drugs  act  on  the  brain  in  a  manner  opposed  to 
the  accepted  theory,  and  do  not  influence  it  by  affecting  its  blood  supply. 

Hydrate  of  chloral  is  chiefly  employed  to  produce  sleep.  Chloral 
sleep  is  generally  calm,  refreshing,  and  dreamless,  not  too  profound  to 
prevent  waking  to  cough,  take  food,  etc.  As  a  general  rule,  chloral 
causes  no  giddiness,  headache,  nervous  depression,  constipation,  sick- 
ness, or  loss  of  appetite.  A  patient  roused  froiu  chloral  sleep  will  eat 
a  hearty  meal,  then  lie  down  and  immediately  fall  asleep  again. 

Sometimes  chloral  causes  a  good  deal  of  heaviness  and  sleepiness  on 
the  following  day,  but  this  effect  soon  wears  off.  It  occasionally  pro- 
duces frightful  dreams,  and  sometimes  much  excitement,  intoxication, 
and  even  delirium  without  sleep.  Sleep  comes  on,  sometimes  in  a  few 
minutes,  but  more  commonly  in  half  an  hour.  Like  other  soporifics, 
it  should  be  given  shortly  before  bedtime,  and  the  patient  shoiild 
avoid  excitement,  and  keep  quite  quiet,  else  it  may  produce  restless- 
ness instead  of  sleep.  It  has  been  given  for  many  months  at  a  stretch, 
apparently  without  any  bad  results.  Its  effects  sometimes  wear  off, 
but  in  a  far  less  degree  than  is  the  case  with  opium.  Sometimes 
instead  of  sleep  it  induces  headache,  excitement,  or  even  delirium. 

Chloral  as  a  hypnotic  has  been  found  useful  in  a  variety  of  circum- 
stances. It  subdues  the  sleeplessness  of  old  people,  and  the  wakeful- 
ness induced  by  excessive  mental  fatigue,  succeeding  sometimes,  indeed, 
where  opium,  bromide  of  potassium,  and  other  remedies  fail.  In  deli- 
rium tremens  it  produces  sleep,  and  calms  delirium,  but  it  is  especially 
successful  when  administered  at  the  onset  of  the  symptoms,  and  may 
then  often  avert  a  serious  illness.  Large  doses  have  been  given,  even 
sixty  grains  or  more,  repeated  several  times.    Dr.  Da  Costa  cautions 
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against  its  admiaistration  to  patients  with  a  weak  heart.  Large 
doses  have  caused  serious  and  even  fatal  results,  and  much  smaller 
doses  than  the  above  should  first  be  tried  in  order  to  ascertain  how 
far  the  patient  tolerates  the  drug  :  Da  Costa  advises  its  combination 
with  opium.  In  paralysis  of  the  insane,  a  full  dose  will  induce  sleep 
at  night,  and  a  moderate  dose  calm  excitement  by  day.  Dr.  Macleod 
has  given  it  daily  for  more  than  three  months  to  the  same  patient 
without  bad  effect.  It  is  used  also  in  acute  mania.  It  is  conveniently 
administered  to  the  insane  in  porter. 

It  is  employed  in  puerperal  mania,  and  in  puerperal  convulsions. 

It  is  often  employed  in  fevers,  especially  typhoid  and  typhus 
fever.  In  fevers  it  frequently  happens  that  the  sleep  is  broken  or 
the  patient  cannot  sleep  at  all.  This  sleeplessness  rapidly  exhausts 
the  nervous  system,  hence  ensues  delirium,  followed  by  twitching 
of  muscles  and  picking  of  the  bed-clothes.  The  want  of  sleep, 
together  with  the  delirium,  rapidly  wear  out  the  strength  of  the 
patient  and  soon  the  heart  shows  signs  of  weakness,  the  pulse 
increasing  in  frequency  and  losing  in  volume  and  firmness.  The 
cardiac  failure  thus  induced  is,  of  course,  very  dangerous,  and 
unless  obviated  may  end  in  death.  In  such  cases  soporifics  are 
eminently  serviceable,  for  by  inducing  sleep  they  prevent  or  remove 
delirium,  promote  the  appetite  and  assimilation,  and  sustain  the 
strength,  and,  judiciously  employed,  often  save  life.  They  should 
be  given  early,  if  possible  before  the  deliritim  sets  in,  and  certainly 
before  the  heart  has  become  weakened  through  want  of  sleep  and 
delirium.  For  this  purpose  chloral  is  very  valuable,  often  inducing 
a  calm  refreshing  slumber  from  which  the  patient  can  be  awakened 
to  take  food,  and  yet  fall  asleep  again.  But  whilst  fully  recognising 
the  great  value  of  chloral  hydrate,  I  am  convinced  that  opium  is  in 
most  cases  still  more  valuable.  I  have  often  seen  moderate  doses  of 
laudanum  induce  sleep  where  chloral  has  failed,  or  has  induced 
disagreeable  and  dangerous  excitement.  Moreover,  laudanum  generally 
induces  a  gentle  perspiration,  most  comforting  and  favourable  to  fever 
patients,  and  further,  opium  strengthens  the  heart,  not  merely  by 
inducing  sleep,  but  by  its  direct  action  upon  that  organ.  Again, 
opium  checks  the  diarrhoea  of  typhoid  fever.  The  combination  of 
laudanum  (minims  fifteen  to  twenty)  with  chloral  hydrate  (grains 
ten)  is  still  more  certain  in  its  action. 

In  the  sleeplessness  or  the  dreamy,  unrefreshing,  broken  sleep,  due 
to  worry,  over-work,  uterine  derangement,  or  the  menopause,  chloral 
hydrate  is  often  very  useful.  In  such  cases,  however,  I  am  convinced 
that  bromides  are  more  efficacious. 

Chloral  sometimes  restrains  the  voluntary  movements  of  chorea^ 
but  in  many  cases  it  is  powerless.  It  is  most  usefvil  in  those  cases 
where  the  violent  movements  render  sleep  impracticable,  the  want  of 
sleep  in  its  turn  aggravating  the  choreic  movements,  till  even  deglu- 
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tition  may  become  almost  impossible.  In  these  urgent  cases  ordiaai-y 
remedies  like  arsenic  are  useless,  and  recourse  must  be  had  to 
sedatives.  Large  doses  of  chloral,  frequently  repeated,  will  often 
produce  profound  refreshing  sleep,  from  which  the  patient  wakes 
calmed  and  less  convulsed.  {See  Chloroform.)  Dr.  Gowers  considers 
that  chloral  is  more  valuable  than  chloroform  inhalations,  and  he 
advises  ten  or  fifteen  grains  every  four  or  six  hours. 

Chloral  is  often  useful  in  the  convulsions  of  children.  Given  in 
dose  sufficient  to  induce  sound  sleep  of  some  hours'  duration,  the  con- 
vulsions cease  for  the  time  being,  and  often  do  not  recur  when  the 
child  wakes.  If  the  child  cannot  swallow,  five  grains  given  by  the 
rectum  will  soon  induce  a  deep  sleep,  and  the  convulsions  will  then 
cease,  at  least  temporarily.  A  liquid  injection  will  often  be  expelled 
during  the  convulsions,  hence  it  is  better  to  administer  the  chloral  as 
a  suppository,  pu.shed  up  as  far  as  the  finger  can  carry  it.  Chloral 
is  also  very  tiseful  in  ursemic  convulsions,  and  in  the  frequently 
recurring  convulsive  seizures  of  the  status  epilepticus.  Indeed,  if 
given  in  a  sufficient  dose,  it  will  suspend  or  arrest  any  kind  of 
convulsion. 

Some  cases  of  tetanus  have  apparently  yielded  to  chloral  in  large 
dose,  and  in  some  instances  this  drug  has  prolonged  life  and  eased 
pain.  Dr.  H.  C.  Wood  thinks  that  in  the  combined  use  of  chloral, 
bromide  of  potassium  and  opium,  along  with  the  utmost  possible 
support  by  food,  we  have  the  best  means  of  combating  tetanus.  In 
strychnine  poisoning,  chloral  and  bromide  of  potassium  are  much 
recommended :  it  will  be  best  to  combine  them  and  give  in  full  and 
repeated  dose. 

Chloral  is  of  considerable  use  in  the  treatment  of  whooping-cough  ; 
to  a  child  of  one  year  old  it  may  be  given  in  dose  of  one-half  to  one 
grain,  every  two  hours. 

A  full  dose  of  chloral  is  often  useful  in  a  paroxysm  of  asthma. 

The  shortness  of  breath  which  affects  the  emphysematous  on  catch- 
ing cold  often  yields  to  chloral.  When  the  dyspnoea  occurs  at  night,  a 
full  dose  (twenty-five  to  thirty  grains),  at  bedtime,  calms  the  breath- 
ing, and  gives  sound  refreshing  sleep.  When  the  difficulty  of 
breathing  is  continuous,  small  doses  (two  to  six  grains)  should  be 
given  several  times  daily. 

It  is  necessary  to  give  chloral  with  caution  to  patients  with  emphy- 
sema and  bronchitis  accompanied  by  an  obstructed  circulation, 
manifesting  itself  in  lividity  and  dropsy,  for,  in  addition  to  drowsiness, 
an  ordinary  dose  may  produce  muttering  delirium  and  a  notable 
increase  in  the  lividity;  these  effects,  often  lasting  several  days 
(attributable  possibly  to  the  slow  destruction  of  the  drug  in  the 
blood),  seem  not  to  be  due  to  any  peculiarity  on  the  part  of  the^ 
patient,  as  I  have  seen  chloral  produce  these  symptoms  in  a  patient 
who  had  previously  taken  it  with  benefit. 
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E.  Lambert  recommends  chloral  in  partatrition  in  fifteen-grain 
dose,  every  quarter  of  an  hour,  till  the  patient  falls  asleep  ;  he  states 
that  this  treatment  does  not  weaken  the  uterine  contractions,  while 
it  prevents  pain,  and  ensures  calm  repose  after  delivery.  Dr.  Play- 
fair  thinks  that  chloral  acts  far  better  than  chloroform  inhalation,  as 
chloral  does  not  lessen  the  strength  of  the  contraction,  whilst  it 
greatly  lessens,  the  suffering.  It  is,  moreover,  chiefly  applicable  at 
a  period  when  chloroform  "cannot  be  used,  that  is  towards  the 
termination  of  the  first  stage,  before  the  complete  dilatation  of 
the  OS."  Under  its  influence  the  patient  falls  into  a  drowsy  state — 
a  sort  of  semi-sleep.  Dr.  Playfair  gives  fifteen  grains,  and  repeats 
the  dose  in  about  twenty  minutes,  leaving  its  subsequent  adminis- 
tration to  cii'cumstances. 

Bouchut  employs  chloral  hydrate  to  produce  general  anaesthesia  in 
children.  To  children  about  seven  he  gives  forty-five  grains ;  and 
to  children  from  two  to  five  he  gives  thirty  grains.  Ansesthesia  is 
complete  an  hour  after  the  administration.  The  drug  may  be  given  by 
the  rectum.  Children  bear  chloral  well.  For  such  purpose  we  would 
urge,  however,  that  chloroform  will  be  both  safer  and  more  efficient. 

Five  grains  of  chloral  given  twice  or  thrice  daily  will  often  remove 
a  condition  of  frequent  occurrence  characterized  by  restlessness, 
irritability,  and  nervousness — a  condition  of  ceaseless  misery. 

The  statements  concerning  the  influence  of  chloral  on  pain  are 
conflicting,  some  asserting  that  it  produces  anaesthesia,  while  others, 
including  Demarquay,  state  that  in  many  instances  it  excites  the 
opposite  state,  viz.,  hypersesthesia.  Chloral,  it  is  said,  simply  makes 
a  patient  oblivious  of  discomfort,  but  that '  if  there  is  actual  pain, 
too  urgent,  for  instance,  to  permit  of  sleep,  chloral  fails  to  give 
relief.  This  explanation  does  certainly  not  hold,  the  truth  being 
that,  for  some  unexplained  reason,  chloral  in  certain  cases  svibdu.es 
pain,  while  in  other,  apparently  similar,  instances  it  fails.  Chloral 
sometimes  relieves  the  pain  of  neuralgia,  chronic  rheumatism,  gall 
stones,  colic,  and  gastralgia.  In  doses  of  ten  grains,  three  times  a 
day,  it  has  relieved  the  most  severe  pain  of  cancer,  without  inducing 
drowsiness.  Injected  hypodermically,  it  is  liable,  like  chloroform,  to 
excite  local  inflammation,  and  to  produce  an  abscess  followed  by  a  scar. 

According  to  some  writers  a  hypodermic  injection  of  chloral  (five 
to  ten  grains)  is  very  serviceable  in  cholera.  It  is  said  to  remove  the 
cramps  and  coldness  of  the  breath,  and  to  save  life.  Bartholow 
speaks  most  highly  of  this  treatment,  and  says  it  acts  still  more 
effectively  when  combined  with  morphia. 

Chloral  is  very  inferior  to  opium  as  a  narcotic  for  the  relief  of  pain, 
and  therefore,  in  painful  affections,  opium  or  morphia  must  be  used, 
for  chloral  will  often  fail. 

Dr.  Bradbury  and  Dr.  Thompson  speak  very  highly  of  the  efficacy 
of  chloral  in  the  nocturnal  incontinence  of  children. 
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Liebreicli  recommends  chloral  in  sea-sickness  :  fifteen  to  thirty 
grains  should  be  taken  every  four  hours.  It  is  sometimes  useful 
in  the  vomiting  of  pregnancy. 

If  too  long  continued,  chloral  may  cause  disagreeable  symptoms : 
capricious  appetite,  impaired  digestion,  deficient  secretion  of  bile, 
depression,  nervousness,  iiTitability,  sleeplessness,  and  even  slight 
paralysis,  symptoms  which  soon  disappear  on  leaving  off  the  drug. 
Redness,  injection  and  ecchymoses  of  the  skin  have  been  observed  in 
some  cases. 

As  we  occasionally  meet  with  persons  who  display  an  idiosyncrasy 
in  respect  of  chloral  hydrate,  it  is  wise  at  first  to  give  only  a 
moderate  dose,  say  ten  to  fifteen  grains.  Large  doses,  we  have  seen, 
weaken  the  heart,  and  we  are  therefore  often  cautioned  against 
giving  chloral  where  the  heart  is  weak,  other  hypnotics,  such  as 
paraldehyde,  being  i-ecommended  in  its  place,  but  in  the  moderate 
doses  of  fifteen  to  twenty-five  grains  I  have  never  seen  it  produce 
any  depressing  effect  on  the  heart.  The  large  doses,  recommended  by 
some  writers  in  delirium  tremens,  must,  of  course,  be  given  with 
caution,  indeed  I  believe  had  better  not  be  given  at  all :  other 
soporifics  should  be  tried  instead. 

Chloral  is  the  antidote  to  strychnine,  ph3'^sostigmine  and  picro- 
toxine,  that  is  to  say,  given  the  known  minimum  fatal  dose,  or  rather, 
more  than  fatal  dose,  of  one  of  these  substances,  chloral  will  either 
prevent  death  or  greatly  modify  the  symptoms  induced  by  these 
several  poisons  (see  Strychnine  and  Calabar-bean).  Liebreich  asserts 
that  strychnine  is  an  antidote  to  chloral.  Dr.  Levinstein  reports  the 
extraordinary  case  of  a  man,  aged  85,  who  was  poisoned  by  six 
drachms  of  hydrate  of  chloral.  When  first  seen,  he  lay  in  a  pro- 
found sleep,  with  congested  face,  heavy  breathing,  and  pulse  of  100. 
An  hour  after  the  poisoning  he  became  livid,  the  veins  were  dis- 
tended, the  respirations  were  intermittent,  and  his  temperature 
was  108°  Fah.  An  hour  and  a  half  after  the  dose  he  became 
pale,  pulseless,  with  contracted  pupils,  and  his  temperatui-e  had  sunk 
to  91-2°.  Nitrate  of  strychnine,  enough  to  produce  twitching,  was 
then  injected  hypodermically,  and  the  heart  at  once  began  again  to 
beat,  and  the  thermometer  marked  91*9°  Fah.;  collapse,  however, 
returned  in  a  few  minutes,  the  circulation  appearing  to  stop.  Arti- 
ficial respiration  was  performed  and  nitrate  of  strychnine  again  in- 
jected, again  with  the  same  result.  In  ten  hours,  the  pupils  responded 
to  light ;  in  twelve,  the  temperature  was  100-4°  ;  in  twenty-four 
hours,  he  could  be  roused  ;  and  after  thirty-two  hours,  he  awoke 
"  quite  refreshed,"  and  did  not  complain  of  any  gastric  disti;rbance. 

The  urine  of  chloralized  animals  contains  no  sugar.  Eckhard  finds 
that  chloral  prevents  the  appearance  of  sugar  in  the  urine  after  the 
diabetic  puncture  of  the  floor  of  the  fourth  ventricle.  Even  after 
severe  injury  to  the  vermiform  process,  diabetes  was  absent.  Chloral 
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hydrate  also  prevents  the  diabetes  inducible  in  animals  by  reflex 
action,  such  e.g.  as  irritation  of  the  central  end  of  a  cut  vagus. 

Chloral  hydrate  is  sometimes  tised  locally ;  it  is,  as  we  have  said, 
antiseptic,  and  is  recommended  highly  as  a  topical  appKcation  in 
diphtheria.    Some  use  a  saturated  solution  in  glycerine. 

More  commonly  the  vise  of  chloral,  locally,  is  a  case  of  mixed 
therapy ;  thus  when  equal  parts  of  chloral  and  powdered  camphor 
are  rubbed  together,  they  form  a  syrupy  liquid,  which,  painted  over 
or  gently  rubbed  into  the  affected  part,  often  affords  relief  in 
neuralgia.  My  friend.  Dr.  George  Bird,  has  used  this  preparation  in 
several  cases  of  neuralgia  and  pleurodjrnia,  and  with  great  success. 
I  have  known  it  cure  promptly  neuralgia  of  the  inferior  dental  branch 
of  the  fifth,  and  neuralgia  in  the  temporal  region.  It  is  said  to 
relieve  toothache,  in  many  cases,  even  when  applied  externally,  and  I 
have  known  it  succeed  when  put  into  the  cavity  of  a  carious  aching 
tooth  ;  but,  like  other  applications  in  neuralgia,  it  often  fails  without 
apparent  cause,  and  in  cases  very  similar  to  others  which  it  has 
previously  benefited.  When  it  does  answer,  this  liniment  generally 
affords  almost  instantaneous  relief.  I  have  known  it  give  relief  in 
severe  pleurodynia. 

A  mixture  of  menthol  and  chloral  hydrate,  equal  parts,  also  yields 
a  syrupy  fluid ;  it  is  equally,  if  not  more,  efficacious  than  the  above 
chloral  camphor,  as  a  local  anodyne. 

In  certain  cases  it  would  seem,  either  that  chloral  has  deteriorated 
by  keeping,  or  that  an  inferior  article  is  at  times  supplied,  for  on 
obtaining  a  fresh  supply  from  a  reliable  source,  the  effect,  till  then 
wanting,  has  at  once  appeared. 


CHLORALAMIDE,  Etc, 

Several  derivatives  of  chloral  have  been  introduced  into  medicine  as 
siibstitutes  for  chloral  hydrate,  such  are  chloralamide,  chloralimide, 
'  chloralose,  also  compounds  of  chloral  with  caffeine,  with  urethane, 
I  etc.    From  this  list  we  need  only  select  chloralamide,  also  called 
I  chloral  formamide. 

Chloralamide  is  obtained  by  the  interaction  of  chloral  (not  the 
hydrate)  and  the  amide  of  formic  acid.    As  the  name  implies,  there  is 
1  present  in  the  molecule  the  grouping  NHg  (amidogen).     To  the 
!  presence  of  this  grouping  is  perhaps  due,  as  is  claimed,  the  more 

•  stimulant  or  rather  less  depressant  action  of  the  drug.  It  occurs  in 
colourless  crystals,  soluble  in  about  twenty  parts  of  cold  water,  freely 

•  soluble  in  spirit  and  in  weak  spirituous  solutions ;  the  taste  is 
■slightly  bitter.    Heat  tends  to  resolve  it  into  its  components,  and 

alkalies  break  it  up.  It  is  administered  in  the  dose  of  15-45  or  50 
^  grams,  and  best  in  weak  alcoholic  solution  as  vehicle.     The  solution 
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must  not  be  heated,  and  alkalies  are  incompatible  with  it.  A  gond 
formula  will  be  :— Thirty  grains  of  chloralamide  with  one  tablespoon  ful 
of  whisky  or  brandy,  and  two  or  more  drachms  of  syrup  of  orange 
or  other  flavouring  syrup,  liquorice,  etc. ;  this  to  be  taken  as  a  draught 
in  half  a  wineglassful  of  water,  more  or  less.  The  dose  may  be 
repeated,  if  necessary,  in  two  or  three  hours'  time.  On  an  average 
chloralamide  takes  effect  in  about  an  hour. 

Upon  the  action  of  this  drug  a  large  body  of  experience  has  been 
accumulated  by  a  number  of  observers,  both  abroad  and  in  this 
country,  and  the  general  verdict  is  that  it  does  not  depress  the  heart 
or  circulation,  or  lower  the  temperature,  that  it  exerts  a  decided 
action  in  many  cases  of  insomnia  from  pain,  and  that  after-effects 
and  by-effects  are  rarely  witnessed.  At  the  same  time  it  must  be 
admitted  that  collapse  symptoms  have  been  observed  in  a  few  cases 
and  certain  erythematous  eruptions.  It  is  certainly  a  valuable 
hypnotic. 

It  would  appear  that  chloralamide  may  with  advantage  be  combined 
with  potassium  bromide,  fifteen  grains  of  each  to  the  dose,  in  weak 
spirituous  solution.  Such  a  combination  of  equal  parts  of  these  two 
drugs  is  sold  under  the  name  Chlorobrom.  It  is  used  in  insomnia  ;  it 
has  also  been  much  praised  in  sea-sickness  and  gastric  irritability 
generally. 


PARALDEHYDE 

This  substance,  a  polymeric  modification  of  aldehyde,  was  introduced 
into  medicine  as  a  hypnotic  by  Cervello,  of  Palermo,  and,  among 
others,  Moselli,  Popoff,  Desnos,  and  Leech  in  this  country  have  con- 
tributed valuable  papers  on  its  action. 

Since  the  last  edition  of  this  book  the  value  of  the  drug  as  a 
soporific  may  be  said  to  have  been  established.  The  special  advan- 
tage which  it  offers  over  chloral  hydrate  is  that  it  produces  its  effect 
with  very  little,  if  any,  appreciable  depression  of  the  heart.  Its 
action  is  rapid,  sleep  generally  obtaining  in  from  five  to  twenty 
minutes  (Dujaixlin-Beaumetz).  The  sleep  is  quiet  of  its  kind,  and 
closely  resembles  physiological  sleep ;  it  lasts  from  two  to  six  hours, 
and  the  patient  awakes  from  it  refreshed,  without  headache  or  con- 
fusion of  ideas.  Sometimes,  before  inducing'  sleep,  it  causes  slight 
excitement ;  this  is  one  of  its  disadvantages. 

Paraldehyde  shows  the  generic  action  of  the  alcohol  group,  paralyz- 
ing first  the  brain,  then  the  spinal  cord,  and  then  the  medulla  oblongata. 
If  the  dose  be  a  fatal  one,  death  takes  place  at  the  lungs,  the  action 
upon  the  circulation  being  relatively  slight.  These  statements  hold 
for  large  doses ;  small  doses,  on  the  other  hand,  may,  at  any  rate  in 
the  first  stage,  increase  the  excitability  of  the  cortex  of  the  brain. 
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The  peripheral  structures,  motor  and  sensory  nerves,  and  muscle 
fibres  are  practically  unaffected.  As  stated,  the  action  on  the  heart  is 
comparatively  slight,  but  it  does  not  wholly  escape,  and  a  massive 
dose  may  cause  distinct  weakening  with  lowered  blood-pi'essure,  and 
ultimately  there  may  be  arrest  of  the  heart  in  diastole. 

According  to  Quinquaud  and  Henocque  the  blood-colouring  matter 
is  affected  by  paraldehyde,  methsemoglobin  being  produced,  but 
Hayem  disputes  this  (Dujardin-Beaumetz,  Noitvellcs  Medications). 
A  roseolous  rash  is  sometimes  produced. 

Paraldehyde  has  little  influence  over  pain,  even  less  than  chloral 
(Loebisch). 

Paraldehyde  is  excreted  in  part  by  the  breath,  and  the  peculiar 
I  ethereal  odour  which  this  acquires  constitutes  a  drawback. 

The  drug  may  be  administered  for  long  periods  and  in  large  dose 
'  without  producing  obvious  harmful  results,  but  exceptionally  it  may 
I  cause  symptoms  resembling  those  of  chronic  alcoholism.  Krafft- 
1  Ebing  reports  such  a  case.  As  an  example  of  its  toleration  we  may 
iiinstance  the  case  of  a  woman  at  an  asylum,  who  received  with  benefit 
s  a  nightly  dose  of  ten  drachms.  This  also  exemplifies  the  fact  that 
f  patients  rapidly  grow  accustomed  to  it.  If  there  is  irritability  of 
;  stomach,  e.g.  in  phthisis  or  ulcer  of  the  stomach,  the  drug  is  not  very 
^  well  borne,  and  may  excite  nausea  and  vomiting. 

It  has  been  said  to  cause  diuresis  by  some  observers,  but  others 
I  have  failed  to  observe  any  action  iipon  the  kidneys. 

The  drug  has  been  extensively  xised  in  asylum  practice,  and  it  is 
!:  highly  praised  by  such  authorities  as  Krafft-Ebing,  Keraval,  Nerkam, 
I.  Clouston,  Strahan,  and  others.  It  is  given  in  the  sleeplessness  of 
:  mania,  and  of  chronic  forms  of  mental  weakness,  also  in  hysterical 
t  excitement. 

The  dose  may  be  set  at  forty-five  minims  to  one  or  two  drachms. 
C  Clouston  sometimes  advances  the  dose  to  three  or  four  drachms.  In 
"Ordinary  asylum  practice  Strahan  advises  that  a  first  dose  of  forty- 
:  five  minims  to  a  drachm  should  be  followed  by  a  similar  dose,  if  sleep 
'ido  not  set  in  in  five  minutes.  Per  rectum  it  may  be  administered  in 
idose  of  one  to  two  and  a  half  drachms. 

The  chief  practical  objection  to  the  use  of  paraldehyde  is  its  most 
uunpleasant  taste.  It  has  been  recommended  that  it  should  be  taken 
:iin  olive  oil  flavoured  with  some  volatile  oil,  e.g.  peppermint,  or  in  a 
:;mucilage  also  flavoured  with  orange-peel,  etc.,  or  in  the  form  of  grog 
'With  some  acceptable  flavouring ;  but  all  difficulties  on  the  score  of 

■  taste  can  be  got  over  by  giving  it  in  capsules— each  to  contain  thirty 

■  to  forty-five  drops. 

I  have  only  compared  the  effects  of  paraldehyde  with  those  of  chloral 
hydrate  in  moderate  doses.  For  instance,  I  have  very  rarely  exceeded  twenty 
to  twenty-five  grains  of  chloral.  In  these  quantities  I  have  not  yet  met  a 
case  of  fever  or  of  heart  disease  at  all  depressed  by  chloral  hydrate,  hence 
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I  have  not  been  able  to  observe  any  superiority  on  the  part  of  paraldehyde 
over  chloral.  A  few  cases  I  have  heard  of  where,  from  some  individual 
peculiarity,  even  small  doses  of  chloral  have  excited  disagreeable  symptoms, 
and  in  these  instances  paraldehyde  has  acted  excellently  without  any  dis- 
comforting effects.  We  are  particularly  cautioned  not  to  give  chloral  where 
heart-weakness  exists  to  any  extent,  and  paraldehyde  in  such  cases  is  spoken 
of  highly.  Cardiac  weakness  is  mostly  met  with  in  lack  of  compensation, 
as  in  aortic  regurgitation,  or  mitral  disease,  and  in  fevers.  In  the  cardiac 
weakness  of  deficient  compensation,  which  often  displays  itself  in  cardiac 
dyspnoea,  and  by  which  the  rest  is  broken,  I  find  that  laudanum  by  the 
mouth  or  morphia  hypodermically  is  by  far  the  best  narcotic.  It  strengthens 
the  heart,  obviates  the  dyspnoea,  and  permits  of  refreshing  sleep.  The  addi- 
tion of  ten  to  fifteen  grains  of  chloral  will,  no  doubt,  increase  the  action  of 
laudanum,  and  this  is  a  dose  that  certainly  never,  in  my  experience,  has 
depressed  the  heart. 

Granting  the  last  statements,  liowever,  it  must  be  admitted  that  as 
a  safe  and  rapidly  acting  hypnotic,  paraldehyde  is  a  really  useful 
addition  to  the  list  of  somnifacients,  and  we  may  perhaps  add  that 
its  disagreeable  taste  and  odour  are  not  altogether  undesirable  as 
deterrent  of  the  contraction  of  a  habit. 


URETHANE 

This  new  hypnotic,  introduced  by  Schmiedeberg,  but  falling  or  already 
fallen  into  disuse,  is  a  tasteless  powder,  insoluble  in  water,  but  readily  dis- 
solved and  absorbed  by  the  stomach.  Schmiedeberg  considered  that  the 
alcohol  radicle  would  affect  the  cerebrum  whilst  the  amidogen  would  stimu- 
late the  medulla  and  cord,  and  that  thus  it  would  be  free  from  danger  to  the 
respiration  and  the  heart.  It  does  not  disorder  the  stomach.  At  first  it 
induces  some  excitement,  soon  followed  by  sleep,  together  with  some  slowing 
of  the  pulse  and  respiration,  but  it  does  not  reduce  blood-jaressure.  Large 
doses  depress  the  temperatxire  and  weaken,  and  even  destroy  the  reflexes. 
The  sleep  of  urethane  is  like  that  of  chloral  or  paraldehyde,  and  it  ensues  in 
from  fifteen  minutes  to  an  hour.  The  drug  does  not  relieve  pain.  It  must  be 
given  in  full  doses  of  twenty  or  thirty  grains,  which  may  be  rej)eated  in  an 
hour  or  two  if  sleep  does  not  follow  the  first  dose. 

The  general  verdict  upon  this  compound  is : — a  safe  but  rather  feeble  and 
unreliable  hypnotic.    (Gordon,  Needham.) 


SULPHONAL 

This  hypnotic  belongs  also  to  the  class  of  well-established  remedies. 
It  has  been  tried  most  extensively  and  with  excellent  results.  It  has 
the  virtue  of  tastelessness,  and  this  enlarges  the  sphere  of  its  useful- 
ness. 

Sulphonal  is  built  up  chemically  on  the  type  of  marsh  gas,  the 
four  atoms  of  hydrogen  of  which  are  replaced  by  methyl  and  ethyl 
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groupings.  It  is  a  white  crystalline  powder,  tasteless  and  odourless, 
very  slightly  soluble  in  cold  water,  moderately  soluble  in  hot  water, 
freely  soluble  in  hot  spirit. 

Taken  internally,  sulphonal  is  slowly  absorbed,  its  effects  appearing 
in  from  one  to  tAVo  hours.  The  insolubility  of  the  drug  is  probably 
the  cause  of  this  slow  action,  for  it  is  stated  that  if  boiling  water  be 
poured  on  to  the  dose  (half  or  two-thirds  of  a  tumblerful  of  water)  it 
goes  into  solution,  and  that  if  this  potion  be  drunk  the  moment  it 
has  become  sufficiently  cooled  for  the  purpose,  the  sleep  will  ensue  in 
from  fifteen  to  twenty  minutes. 

Owing  to  its  tastelessness,  sulphonal  can  be  administered  without 
the  patient's  knowledge  in  soup  or  warm  milk  at  supper  time ;  the 
gritty  crjj^stalline  powder  should  first  be  well  rubbed  up  in  a  mortar 
into  a  fine  powder,  else  it  is  liable  to  adhere  to  the  gums  and  teeth. 
In  the  same  form  it  may  be  given  in  beer,  or  it  may  be  mixed  up  with 
the  food  (KrafFt-Ebing).  It  is  frequently  given  in  cachets  or  in 
tabloids,  preferably  the  former,  for  the  compressed  tabloids  are  at 
times  so  hard  that  they  pass  through  the  bowels  intact.^  In  the 
usual  way  sul|)honal  is  administered  one  or  two  hours  before  bed- 
time. 

The  ordinary  therapeutic  dose  is  15-30  grains,  and  though  very 
much  larger  doses  have  been  often  administered,  it  is  well  not  to 
exceed  the  upper  limit.  We  may,  however,  have  to  repeat  the  dose 
once  or  twice  after  intervals  sufficient  to  allow  of  the  absorption  of 
the  drug,  say  two  hours.  Sulphonal  may  be  taken  for  long  periods 
apparently  without  harm,  but  in  the  course  of  time  it  tends,  in 
not  a  few  cases,  to  develop  a  habit  and  a  definite  group  of  toxic 
symptoms. 

Its  employment  is  in  cases  of  insomnia  generally,  the  same  class  of 
cases  in  which  chloral  hydrate  is  applicable.  In  its  ordinary  dose  it 
does  not  show  any  signs  of  depressing  the  heart. 

In  delirium  tremens  sulphonal  in  forty-grain  doses  is  spoken  of 
most  highly,  and  according  to  Whitla  many  physicians  are  content  to 
treat  this  disease  with  such  doses,  or  with  drachm  doses  of  paralde- 
hyde. 

In  the  severe  forms  of  chorea,  in  which  the  incessant  movements 
threaten  life  by  the  exhaustion  they  cause,  and  their  interference 
with  sleep,  sulphonal  may  do  duty  for  chloral  (see  Chloral  Hydrate), 
ten  or  fifteen  grain  doses  every  four  hours. 

In  the  insomnia  of  cardiac  disease  sulphonal  seems  to  be  unsuited, 
giving  rise,  it  is  said,  to  various  disturbances  (Ewald,  Kisch).  The 
like  is  also  stated  of  the  closely  allied  Trional. 

A  drawback  to  the  use  of  sulphonal  is  the  liability  to  the  occurrence 
of  what  is  termed  "delayed  action,"  the  dose  given  at  bedtime  not 

'  Tabloids  which  disintegrate  in  the  presence  of  moisture  are  now  manu- 
factured. 
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taking  effect  at  all  during  the  night,  but  causing  much  somnolence 
the  next  day,  or  may  be  even  later. 

Various  toxic  symptoms  arise  occasionally,  e.g.^  fulness  in  the  head, 
giddiness,  slight  difficulty  of  speech,  slight  ataxia ;  a  few  cases  of 
rash,  scarlatiniform  or  measly,  have  been  observed.  Toxic  symptoms 
may  follow  very  large  doses,  but  more  commonly  they  occur  from  the 
prolonged  use  of  sulplional.  By  such  continued  use  there  may  arise 
not  only  a  habit  or  craving,  but  a  really  serious  train  of  symptoms, 
marked  by  emaciation,  great  physical  weakness,  tottering  gait,  thick- 
ness of  speech,  mental  incapacity  (especially  slowness  of  thought), 
delusions ;  with  this  there  may  be  alimentary  tract  disturbance, 
anoi^exia  and  irritability  of  stomach.  In  such  cases  the  urine  may 
show  a  deep-red  discoloration  due  to  the  presence  of  hsematoporphyrin, 
a  decomposition-product  of  the  blood.  In  some  cases  of  sulphonal 
poisoning  the  kidneys  have  shown  signs  of  a  nephritis. 

These  facts  all  indicate  the  importance  of  the  controlled  use  of 
sulphonal ;  carefully  kept  in  hand,  as  all  soporifics  should  be,  it  is  a 
very  valuable  remedy. 


TRIONAL  AND  TETRONAL 

Very  closely  allied  to  sulphonal  in  chemical  structure  are  the  compounds 
trional  and  tetronal ;  in  the  former  a  methyl  group  is  replaced  by  an  ethyl 
group,  in  the  latter  there  are  two  such  replacements.  Adopting  the  same 
terminology  for  sulphonal,  it  should  be  called  dional ;  but  the  objection  to  this 
would  be,  that  it  would  imply  that  there  is  truth  in  the  theory  that  the 
activity  of  these  bodies  stands  in  special  relation  to  the  ethyl  groupings. 
Trional  and  tetronal  are  very  similar  to  sulphonal  in  their  action.  Sleep  is 
said  to  be  produced  more  promptly  by  them,  and  that  fewer  by-  and  after- 
effects result,  but  though  they  have  been  fairly  tested,  it  is  doubtful  whether 
they  can  be  said  to  possess  any  real  advantage  over  sulphonal,  and  already 
there  are  a  fair  number  of  records  of  after-effects  like  those  caused  by 
sulphonal.  Certainly  both  trional  and  tetronal  may  be  substituted  for 
sulphonal  on  occasion,  if  the  last  fails  or  is  not  available,  and  trional  has 
the  advantage  of  being  rather  more  soluble  than  sulphonal,  but  on  the  other 
hand,  both  it  and  tetronal  have  a  somewhat  bitter  taste,  a  drawback  as  com- 
pared Avith  the  tastelessness  of  sulphonal. 


OTHER  HYPNOTICS 

The  list  of  hypnotics  is  continually  and  rapidly  extending,  but  with 
Opium  and  its  derivatives,  Indian  Hemp  and  its  derivatives,  with 
Henbane  and  its  alkaloids,  with  the  Bromides,  Alcohol,  Chloral 
Hydrate,  Chloralamide,  Paraldehyde,  Sulphonal,  and  its  variants 
Trional  and  Tetronal,  it  may  be  said  that  we  possess  a  sufficiently 
work-a-day  list,  and  that  the  use  of  these  or  combinations  of  these 


HYDRATE  OP  CROTON-CHLORAL 


391 


may  for  the  present  suffice.  For  tlie  less  used  soporifics  Hypnone, 
Hypnal,  Methylal,  Amylene  Hydrate,  etc.,  we  may  refer  to  special 
treatises,  also  our  article,  "  Sedatives,"  Tuke's  Dictionary  of  Psycho- 
logical Medicine. 


HYDRATE  OF  CEOTON-CHLORAL  OR  BUTYL  CHLORAL 

HYDRATE 

Just  as  chloral  hydrate  is  a  derivative  of  ethylic  alcohol,  so  in 
precisely  the  same  way  butyl  chloral  hydrate  is  a  derivative  of 
butylic  alcohol.  The  two  derivatives  stand  in  exactly  the  same 
position  to  their  respective  alcohols.  Butyl  chloral  hydrate  has 
hypnotic  powers,  but  it  is  so  rarely  used  for  this  purpose  and  so  much 
for  other  purposes,  that  on  practical  grounds  it  should  be  dis- 
sociated from  the  group  of  hypnotics  in  spite  of  many  stru.ctural  and 
other  affinities. 

We  are  indebted  to  Dr.  Oscar  Liebreich  for  the  introduction  of  this 
valuable  agent  into  practical  medicine.  This  distinguished  experi- 
menter finds  that  in  animals  it  produces  anaesthesia  of  the  head 
without  loss  of  sensibility  of  the  rest  of  the  body  ;  in  man,  the  anaes- 
thesia is  confined  to  the  area  of  the  fifth  nerve.  In  large  doses  it 
produces  sleep,  and  in  fatal  doses  it  destroys  by  paralyzing  the 
medulla  oblongata.  He  recommends  it  in  trigeminal  neuralgia,  but 
speaks  of  it  as  affording  only  temporary  relief ;  he,  however,  greatly 
underrates  its  efficacy. 

Croton-chloral  is,  perhaps,  the  most  efficacious  remedy  in  facial 
neuralgia.  In  neuralgia  due  to  carious  teeth  ;  in  the  facial  neuralgia 
of  old  people,  in  whom  the  disease  is  generally  most  obstinate  and 
severe,  it  is  alike  beneficial.  In  the  few  cases  of  that  severe  form  of 
the  disease  called  epileptiform  tic  in  which  I  have  had  the  oppor- 
tunity of  using  it,  it  has  proved  useless,  even  in  large  doses.  I  have 
found  it  very  serviceable  in  neuralgia  of  the  back  of  the  head,  and 
also  in  that  of  the  neck  with  pain  radiating  to  the  shoulders.^  There 
is  but  little  evidence  at  present  of  its  value  in  neuralgia  of  other 
parts  of  the  body,  though  it  is  reported  to  have  cured  several  severe 
cases  of  dysmenorrhoeal  neuralgia.  I  have  not  found  it  successful  in 
neuralgia  of  the  trunk  and  extremities.  In  facial  neuralgia  I  have 
long  employed  with  great  benefit  three  grains  of  croton-chloral 
hydrate  with  -^J-^  grain  of  gelsemine,  administered  every  quarter  of 
an  hour  for  six  or  eight  doses  and  then  hourly. 

I  have  found  hydrate  of  croton-chloral  very  useful  in  migraine, 
commonly  called  sick  headache,  bilious  headache,  nervous  sick  head- 
ache, and  hemicrania.     The  most  characteristic  and  commonest 

'  These  latter  regions  are,  of  course,  not  supplied  by  the  fifth  nerve. 
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symptoms  of  megrim  are  headache  and  sickness,  but  in  a  typical  case 
these  symptoms  are  preceded  by  other  significant  and  interesting 
phenomena.  At  the  onset  of  an  attack,  a  peculiar  affection  of  the 
sight  occurs,  soon  to  be  followed  by  perversion  of  the  sense  of  touch 
and  of  the  muscular  sense  in  the  arms  and  legs,  and  further  by 
disordered  speech  and  defective  ideation ;  the  headache  then  comes  on, 
and,  as  it  becomes  intensified,  nausea  gradually  sets  in. 

The  affections  of  the  sight  may  consist  of  a  mere  absence  of  vision 
beginning  at  the  centre  or  circumference  of  the  visual  field.  When 
at  the  circumference,  the  defect  is  generally  situate  to  the  right  or 
left  of  the  axis  of  vision.  Trom  the  centre  of  the  visual  field,  the 
blind  spot  gradually  expands,  and  as  it  enlarges  it  clears  up  in  the 
centre,  and  so  gradually  works  its  way  to  the  circumference.  As  the 
blind  spot  expands,  its  margin  is  often  lighted  up  by  spectra  variously 
described  as  glimmerings,  dazzlings,  bright  zigzag  lines,  corrusca- 
tions,  etc. 

^  In  from  ten  minutes  to  half  an  hour,  numbness  and  loss  of  sensi- 
bility appear  on  one  or  both  sides  of  the  body,  which  are  followed  by 
tingling,  formication,  "  pins  and  needles,"  felt  most  distinctly  in  the 
hands,  tongue,  and  lips.  Speech  is  frequently  disordered,  the  aberra- 
tion in  some  cases  being  simply  memorial,  in  others  simply  motorial ; 
in  others,  again,  these  two  derangements  of  speech  are  more  or  less 
combined.  In  other  words,  one  patient  forgets  his  words,  another 
forgets  how  to  utter  them,  whilst  a  third  manifests  a  combination  of 
these  two  defects.  There  is,  also,  loss  of  memory,  confusion  of  ideas, 
and  a  bewildering  feeling,  as  if  the  patient  were  going  out  of  his 
mind.  In  half  an  hour  or  a  little  longer,  these  phenomena  are 
followed  by  headache,  which  indeed  to  some  extent  is  generally 
present  on  waking  in  the  morning,  but  which  now  suffers  a  notable 
increase :  it  is  at  first  slight,  but  intensifies  till  it  may  become  most 
severe — indeed  almost  unbearable,  It  affects  one  or  both  brows,  aud^ 
beginning  at  one  spot  gradually  extends,  till  it  may  involve  the 
greater  part  of  the  head.  The  throbbing,  stabbing,  cutting,  boring 
pain  is  increased  by  movement,  noise,  light,  smells,  or  food.  When 
the  area  of  pain  is  limited,  the  complaint  is  termed  clavus.  As  the 
pain  subsides,  or  even  during  the  whole  attack,  the  patient  ma}^ 
suffer  dull  or  shooting  pains  in  the  eye  of  the  affected  side.  There  is 
much  tenderness  of  the  scalp  during  and  after  the  attack. 

Throughout  the  attack  the  patient  complains  of  nausea,  which  may 
be  slight,  but  usually  increases,  and  when  the  pain  is  at  its  worst, 
ends  in  vomiting,  which  may  be  severe  and  prolonged,  causing  much 
prostration  ;  occasionally  vomiting  affords  relief. 

Lasting  a  few  hours,  the  whole  day,  or  even  two  or  three  daj^s,  the 
attack  generally  ends  in  calm  refi'eshing  sleep ;  sometimes  it  sub- 
sides gradually,  sometimes  it  ends  abruptly  in  vomiting,  perspiration, 
or  more  rarely,  a  copious  flow  of  tears.    The  attack  may  be  preceded 
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and  followed  by  very  obstinate  constipation  or  by  diarrhoea,  the  liquid 
motions  being  in  some  instances  pale,  in  others  of  a  deep  brown 
mahogany  colour.  Before  and  after  the  attack,  there  is  often  much 
dusky  discoloration  around  the  eyes. 

Dr.  Liveing,  to  whose  exhaustive  work  I  am  considerably  indebted, 
considers  that,  in  a  typical  case,  the  disturbance  takes  place  first  in 
the  optic  thalamus,  and  passes  backwards  and  downwards,  reaching 
to  the  nucleus  of  the  vagus  below ;  for,  as  he  observes,  in  a  model 
seizure  the  visual  disorder  is  always  the  initial,  the  headache  the 
middle,  and  the  vomiting  the  final  symptom.  Where  morbid  intel- 
lectual phenomena  and  disorders  of  speech  occur,  the  affection  radiates 
from  the  thalamus  to  the  hemispheric  ganglia,  and  where  emotional 
phenomena  occur,  to  the  mesencephalon. 

Other  observers  regard  the  affection  as  seated  in  the  cilio-spinal 
axis,  and  to  be  of  two  forms,  one  depending  on  stimulation,  the  other 
on  paralysis  of  this  part.  When  due  to  stimulation  the  temporal 
artery  is  small  and  hard,  the  eye  is  prominent,  the  palpebral  fissure 
more  widely  open,  the  pupil  dilated,  and  the  skin  of  the  face  pale  ; 
when  the  attack  is  paralytic  the  opposite  of  these  symptoms 
occur. 

Though  the  affection  is  seated  in  the  nervous  centres,  yet  it  must 
be  recollected  that  both  the  frequency  and  the  severity  of  the  attacks 
<  depend  on  peripheral  exciting  causes,  due  to  the  stomach,  intestines, 
liver,  womb,  etc.    Even  when  the  affection  is  strongly  developed  and 
the  periodic  attack  occurs  apparently  spontaneously,  remote  exciting 
I  causes  may  render  the  seizures  more  frequent  and  severe  ;   in  other 
t  cases,  the  affection  or  tendency  may  be  so  slight,  that  it  lies  dormant 

•  till  roused  into  activity  by  some  near  or  distant  irritation ;  this  being 
:  removed,  the  seizures  cease. 

The  successful  treatment  of  megrim  depends  less  upon  changes  to 
i  be  effected  in  the  disordered  nervous  centres  than  upon  the  removal 
( of  the  exciting  cause.    The  ti-eatment  of  megrim  falls  therefore  into 

•  three  divisions  : — 

1.  The  treatment  of  the  central  nervous  condition. 

2.  The  removal  or  prevention  of  the  exciting  cause, 

3.  The  treatment  of  the  paroxysm. 

Many  remedies  act  in  a  twofold  or  even  a  threefold  way.  Thus 
I  bromide  of  potassium  is  often  extremely  serviceable  in  the  following 
nvays:  it  is  very  useful,  e.g.  in  cases  where  the  seizure  is  due  to 
'.  uterine  disturbance,  as  in  cases  of  menorrhagia  and  dysmenorrhoea  ; 
next  that  it,  is  serviceable  when  the  attacks  are  more  severe  and  fre- 
quent owing  to  an  exhausted  state  of  the  nervous  system.     This  last 
may  perhaps  result  from  overlong  town  residence,  or  from  mental 

•  troubles,  but  whatever  the  cause  the  patient  becomes  irritable,  de- 
i  pressed,  nervous,  excitable,  and  there  is  broken  sleep,  harassed  by 

dreams  :  the  ensuing  general  depression  increases  the  headache.  Noav, 
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in  siTch  a  condition  of  things  bromide  of  potassium  soothes  the 
patient  by  promoting  refi'eshing  sleep,  and  in  this  way  it  lessens 
the  frequency  and  severity  of  the  headaches.  Lastly,  bromide  of 
potassium  is  directly  serviceable  in  the  paroxysm  itself,  for  it  may 
produce  several  hours'  sleep,  from  which  the  patient  awakes  free  from 
headache. 

The  pain  of  megrim  is  situated  in  the  area  of  the  fifth  nerve  ;  and 
remembering  how  closely  megrim  is  allied  to  neuralgia,  and  how 
useful  hydrate  of  cro ton-chloral  is  in  facial  neuralgia,  I  have  been 
induced  to  try  this  remedy  for  megrim,  and  I  have  found  it  useful  iu 
cases  of  which  the  following  may  be  taken  as  a  type  : — 

A  woman  has  been  subject,  for  years  perhaps,  to  nervous  sick  head- 
ache ;  then,  owing  to  some  great  trouble,  or  to  excitement,  fatigue,  or 
flooding,  or  prolonged  suckling,  or  more  often,  still,  to  the  "  change  of 
life,"  the  headache  becomes  much  more  severe,  and  may  be  continuous 
for  weeks,  perhaps  months,  and  be  intensified  greatly  by  fatigue,  or 
excitement,  or  at  the  catamenial  period.  In  such  a  case,  though  not 
actually  continuous,  the  headache  may  come  on  daily,  and  last  many 
hours  perhaps,  or  several  attacks  may  occur  each  day.  The  pain 
complained  of  is  often  intense,  and  whereas  previous  to  the  oncoming 
of  this  intensified  form  of  headache,  the  pain  was  probably  limited  to 
one  brow,  it  now  affects  both,  and  perhaps  the  greater  part  of  the 
head.  The  skin  over  the  area  of  pain  is  generally  very  tender.  There 
may  also  be  a  sensation  of  bewilderment,  or,  as  some  term  it,  a  stupid 
headache,  the  patient  saying  that  she  feels  as  if  she  should  "  go  out 
of  her  mind."  The  sight  may  be  dim,  especially  during  the  exacerba- 
tions of  pain.  Some  patients  of  this  class  are  very  excitable  and 
irritable,  and  are  upset  by  the  slightest  noise.  Nausea  and  even 
severe  vomiting  may  occur  with  each  exacerbation  of  the  pain.  In 
most  cases  of  this  kind  five  grains  of  croton-chloral  every  three  hours, 
or  even  oftener,  will  give  considerable  relief.  I  need  hardly  say  that 
the  drug  does  not  entirely  free  the  patient  from  her  attacks,  but 
within  one  or  two  days  the  pain  will  cease  to  be  continuous,  and 
though  the  attacks  still  recur,  it  will  now  be  only  once  or  twice  a 
week,  the  interval  gradually  extending  till  it  may  take  place  only  every 
fortnight,  or  at  even  longer  intervals,  the  illness  resuming  then  its  old 
type  and  periodicity.  In  some  cases,  a  week's  treatment  suffices  to 
bring  back  the  headache  to  its  original  type  of  an  attack  once  every 
three  or  four  weeks.  At  this  stage  the  croton-chloral  appears  to  be 
far  less  serviceable,  manifesting  but  slight  influence  over  the 
periodical  attacks.  However,  in  many  cases  of  ordinary  periodical 
headache,  the  patients  do  say  that  in  the  milder  forms  the  drw- 
distinctly  lessens  the  severity  and  duration,  though  in  the  severer 
forms  it  may  be  without  effect,  even  when  sickness  is  absent.  In 
cases  accompanied  by  severe  vomiting  and  retching,  croton-chloral  is 
useless  because  speedily  rejected.    Croton-chloral  will,  I  have  foiuid, 
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relieve  the  lighter  attacks  of  headache  which  some  delicate  and 
nervous  women  experience  after  any  slight  fatigue  or  excitement. 

In  the  continuous  sick  headache  above  described,  as  the  pain  grows 
less  so  the  cutaneous  tenderness  disappears,  and  it  has  seemed  to  me 
that,  in  many  instances,  two  kinds  of  headache  co-exist,  sometimes  one, 
sometimes  the  other,  predominating.  The  one  headache  appears  to  be 
due  to  affection  of  the  cutaneous  neiwes,  or  to  involve  these,  and  to  be 
generally  accompanied  by  tenderness  of  the  scalp.  The  other  head- 
ache patients  describe  as  a  "  stupid  headache,"  "  a  feeling  of  bewilder- 
ment," "a  bewildering  headache,"  and  this  pain  is  probably  more 
deeply  situated.  After  the  dispersion  of  the  first  form  by  croton- 
chloral  the  "  stupid  headache  "  will  often  continue ;  it  is  generally 
relievable  by  bromide  of  potassium,  indeed,  in  many  cases,  I  have 
found  it  useful  to  combine  these  remedies.  Bromide  of  potassium 
alone  is  often  sufficient  in  certain  sick  headaches  ;  for  instance,  in 
those  cases  in  which  other  symptoms  point  to  the  use  of  this  drug,  as, 
e.g.  when,  in  addition  to  the  bewildering  or  stupid  headache,  the 
patient  complains  of  broken  sleep,  attended  by  disagreeable  or  fright- 
ful dreams,  of  being  very  irritable  and  excitable,  or  of  feeling  as  if  he 
or  she  should  "  go  crazy."  Bromide  of  potassium,  also,  as  has  been 
mentioned,  is  often  useful  where  the  continuous  or  almost  continuous 
form  of  sick  headache  is  associated  with,  and  is  probably  due  to,  uter- 
ine derangement,  such  as  monorrhagia.  The  drug's  efficacy,  here,  is  not 
due  to  simply  checking  the  loss  of  blood,  and  so  indirectly  improving 
the  health,  for  its  value  is  manifest  before  the  occurrence  of  the  next 
flooding.  In  cases  of  this  kind  it  may  be  usefully  combined  with 
cannabis  indica. 

In  the  treatment  of  the  pai'oxysm  itself,  salicylate  of  soda,  and 
antipyrin,  and  allied  drugs,  have  now  quite  superseded  croton-chloral. 

I  have  already  referred  to  the  effect  of  croton-chloral  on  the  shoot- 
ing pains  in  the  occipital  and  auricular  nerves,  but  I  Avish  again  to 
revert  to  them,  because  they  appear  in  many  cases  to  be  closely  allied 
to  migraine,  being  often  induced  by  the  same  circumstances.  Thus, 
they  are  most  common  in  women,  especially  when  they  are  in  de- 
pressed health  or  subject  to  worry.  Sometimes,  again,  the  attacks  are 
associated  with  nausea,  or  even  sickness.  The  pains  occur  in  short 
stabs  running  along  tlie  course  of  the  nerve  fibres,  not  in  enduring 
paroxysms.  Croton-chloral  in  such  cases  is  often  very  useful,  al- 
though it  may  fail  if  the  health  is  greatly  depressed,  or  there  is  much 
anaemia.  Sometimes  the  symptoms  indicate  by  preference  the  em- 
ployment of  bromide  of  potassium. 

Liebreich,  who  recommended  croton-chloral  as  a  soporific,  and  gave 
as  much  as  sixty  grains  for  a  dose,  thinks  it  superior  to  hydrate  of 
chloral,  since  whilst  it  produces  sleep  it  does  not  affect  muscular  tone, 
or  interfere  with  the  circulation  or  respiration.  He  thinks  it  appli- 
cable in  cases  of  heart  disease.    Much  smaller  doses  than  those  just 
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mentioned  are  said  to  produce  sleep,  thus  Dr.  Yeo  states  that  some- 
times two  grains  will  suffice.  I  have  given  five  and  ten  grain  doses 
in  a  considerable  number  of  cases,  but  never  knew  either  dose  to  pro- 
duce sleep  or  even  drowsiness. 

Croton-chloral  is  best  administered  in  pill.  Three  grains  every 
quarter  of  an  hour  for  an  hour  or  an  hour  and  a  half,  and  then  hourly, 
will  generally  relieve  neuralgia  without  causing  any  toxic  symptom. 
Much  larger  doses  may  be  given,  e.g.  ten  grains  several  times  a  day. 
The  drug  is  of  little  use  in  toothache,  unless  this  has  induced 
neuralgia,  in  which  case  it  cures  the  neiu'algia,  but  leaves  the  tooth- 
ache unaffected. 


IODOFORM 

This  compound  is  the  equivalent  of  chloroform,  three  iodine  replace- 
ments being  substituted  for  three  of  chlorine  in  the  molecule  of  marsh 
gas.  On  this  account  it  might  well  have  been  placed  next  to  chloro- 
form ;  moreover,  iodoform  is  possessed,  like  chloroform,  of  anaesthetic 
and  antiseptic  powers.  But  whereas  in  the  latter  anaesthetic  powers 
predominate,  or,  at  least,  are  made  chief  use  of  by  us,  the  former,  iodo- 
form, is  most  employed  for  its  powers  as  an  antiseptic,  its  action  as 
an  analgesic  playing  a  subordinate  though  useful  part. 

Iodoform  then  is  used  locally  as  a  disinfectant  and  antiseptic,  also, 
in  minor  degree,  as  an  ansesthetic  ;  it  is  also  administered  internallj^ 
for  its  effects  after  absorption,  here  it  will  act  probably  by  virtue  of 
the  iodine  it  contains.  It  contains  as  much  as  ninety-seven  per  cent, 
of  iodine. 

Iodoform  is  a  healing  and  soothing  application  to  spreading  and 
sloughing  sores,  such  as  bed-sores,  rodent  ulcers,  and,  especially,  soft 
chancres  ;  it  is  said  to  prevent  buboes.  It  is  also  very  useful  in 
syphilitic  and  scrofulous  ulcerations.  The  sore  dusted  over  with  iodo- 
form should  be  covered  with  some  bland  application,  such  as  glycerine 
spread  on  lint.  Its  action  in  chancrous  and  syphilitic  ulcerations  is 
often  promjDt,  In  syphilitic  sores  the  following  formula  is  very  use- 
ful :  iodoform,  1  part ;  oil  of  eucalyptus,  15  parts.  It  has  been 
successfully  employed  in  ulcerations  of  the  nose  and  throat  and  in 
chronic  ozsena.  Dr.  Moleschott  u.ses  it  as  an  ointment,  1  part  in  15, 
for  enlarged  scrofulous  or  simply  inflamed  glands  in  orchitis.  It 
relieves  the  pain  of  cancerous  sores.  When  employed  in  uterine 
cancer,  a  bolus  containing  from  eight  to  sixteen  grains  made  up  with 
cocoa-nut  fat  is  inserted  into  an  excavation  produced  by  sloughing  or 
ulceration.  An  iodoform  suppository  is  also  useful  in  painful  diseases 
of  the  rectum  and  bladder. 

Dr.  Munday  recommends  iodoform  highly  as  an  antiseptic  dressing 
on  the  battle-field. 
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Dr.  Tauturri  recommeuds  an  iodoform  ointment  of  strengtli  ^j-  to  5,]. 
for  prurigo.  Iodoform  is  useful  in  lupus,  and  should  be  dusted  several 
times  a  day  on  the  ulcerated  surface.  An  ointment  composed  of  iodo- 
form four  grains,  oil  of  eucalyptus  one  drachm,  vaseline  one  ounce,  is 
highly  recommended  in  eczema. 

Iodoform  is  said  to  relieve  the  pain  of  neuralgia  and  of  gout.  A 
saturated  solution  of  iodoform  in  chloroform  has  been  advised  in 
neuralgia. 

Iodoform  emulsion  in  glycerine,  or  in  glycerine  and  water  1  in  10, 
is  used  for  injection  into  abscess  cavities,  sinuses,  etc. 

One  would  expect  that  iodoform,  either  given  internally  or  inhaled, 
would  act  like  alcohol,  chloral,  and  chloroform,  and  this  is  true  in 
some  measure,  for  it  is  able  to  produce  sleep  and  some  antesthesia. 
Owing  to  the  large  quantity  of  iodine  which  it  contains,  it  also  shows, 
when  applied  topically  and  when  given  internally,  the  action,  to  some 
extent,  of  free  iodine. 

In  certain  ways,  however,  it  differs  very  decidedly  from  free  iodine 
in  its  action,  and  particularly  in  respect  of  its  local  action,  which 
instead  of  being  irritant  is  sedative  rather.  Accordingly,  though 
containing  a  large  quantity  of  iodine,  iodoform  is  not  very  irritating 
to  the  stomach.  In  large  doses  it  produces  a  kind  of  intoxication 
followed  by  convulsions  with  tetanic  spasms,  high  fever,  mental  de- 
pression, dilatation  of  the  pupil,  involuntary  evacuations,  hallucina- 
tions, sometimes  sudden  collapse  and  death. 

It  has  been  employed  internally  in  secondary  and  tertiary  syphilis. 

When  topically  applied,  iodoform  may  occasionally  produce  serious 
symptoms  due  to  absorption.    These  may  be  of  three  kinds  : — 

1.  Coated  tongue,  loss  of  appetite,  sickness,  and  sometimes 
diarrhoea. 

2.  Eapid  feeble  pulse,  140  per  minute,  irregular  perhaps,  with  other 
evidences  of  heart  failure. 

3.  Delirium,  active  and  furious,  with  hallucinations,  or  melancholia, 
with  loss  of  memory ;  coma  may  ensue,  and,  not  uncommonly,  con- 
vulsions and  paralysis. 

These  symptoms  may  be  transient,  or  they  may  persist  for  weeks  ; 
they  may  destroy  life. 

In  children  these  symptoms  rarely  occur  ;  the  aged  are  much  more 
liable  to  them  ;  debility  favours  their  occurrence. 

Iodoform  has  a  depressing  action  on  the  heart,  and  upon  frogs  this 
action  may  be  demonstrated  by  arrest  of  the  heart  in  diastole  ;  pro- 
bably this  action  is  upon  the  nervous  ganglia. 

In  fatal  doses  iodoform  produces  fatty  degeneration  of  the  liver, 
kidneys,  heart,  and  voluntary  muscles,  acting  thus  like  chloroform 
and  ether. 

Ten-grain  doses  of  potassium  bicarbonate,  given  hourly,  are  said  to 
remove  these  poisonous  eflfecta. 
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Iodoform  is  eliminated  by  the  breath  as  such,  and  by  the  urine  as 
iodide  and  a  little  iodate.  Large  doses  may  cause  haematuria  and 
albuminuria,  and  after  death  we  may  find  glomerular  nephritis.  It  is 
said  also  that,  centrally,  it  may  excite  acute  polio-myelitis. 

Its  local  application  having  caused  several  deaths,  it  is  now  used 
less  indiscriminately  than  formerly;  if  used  in  moderation,  there 
appears  to  be  little  or  no  risk. 

It  is  employed  internally  in  doses  of  one  to  four  grains,  and  is 
generally  indicated  where  iodides  are  useful.  Dr.  Bartholow  recom- 
mends it  strongly  in  catarrhal  jaundice,  and  in  cirrhosis,  especially 
the  hypertrophic  variety,  if  the  disease  is  not  too  far  advanced.  He 
believes  cirrhosis  may  be  cured  by  the  persistent  use  of  iodoform  in 
moderate  doses. 

According  to  some  observers  it  is  also  useful  in  phthisis  in  doses  of 
six  or  eight  grains,  with  extract  of  gentian,  daily.  Dr.  Dreschfeld 
confirms  this  statement,  and  finds  that  iodoform  increases  appetite 
and  weight,  diminishes  cough,  expectoration,  and  night  sweats,  and 
sometimes  even  lowers  the  febrile  temperature.  Other  observers 
confirm  this,  and  administer  it  in  pills  to  the  extent  even  of  fifteen 
grains  pro  die.  Foxwell,  of  Birmingham,  records  larger  dosage 
without  hurt.  Shingleton  Smith  also  speaks  well  of  iodoform,  in- 
ternally, in  phthisis ;  his  dosage  is  from  1-5  or  6  grains  five  times 
daily  (Burney  Yeo).  Yeo  speaks  well  of  the  administration  of  iodo- 
form in  cod-liver  oil  in  the  proportion  of  |  grain  to  2  drachms  of  oil 
(this  will  mean  a  very  small  iodoform  dosage).  He  also  recommends 
it  mixed  with  guaiacol  in  capsules.  Iodoform  is  liable  to  cause  gastric 
upset ;  this  constitutes  a  difficulty  in  its  administration. 

It  appears  to  be  useful,  also,  in  phthisis,  when  administered  by 
spray,  or  as  an  inhalation.  Rummo  and  others  highly  recommend  a 
four  per  cent,  solution  of  iodoform  in  spirits  of  turpentine,  as  an 
inhalation  or  spray  in  phthisis  and  chronic  bronchial  catarrh,  to 
lessen  cough,  expectoration,  and  fever.  It  is  also  applied  as  an 
insuffiation  in  tubercular  laryngitis. 

Thus  for  the  most  part  the  use  of  iodoform  is  a  local  one,  though 
the  value  of  the  drug  internally,  by  way  of  absorption,  appears  to  be 
of  considerable  importance,  especially  in  phthisis. 

The  local  action  is  antiseptic,  this  is  clearly  established  clinically, 
but,  strangely,  the  same  results  are  not  obtainable  in  the  laboratory, 
for  iodoform  comports  itself  here  with  great  indifference  towards 
the  germs  of  anthrax,  of  erysipelas,  of  pneumonia,  of  tubercle,  etc. 
The  discrepancy  is  sought  to  be  explained  according  to  the  theory 
that  in  wounds,  etc.,  the  iodoform  is  split  up  in  the  presence  of  these 
germs  and,  liberating  iodine,  acts  antiseptically,  in  other  words,  that 
iodoform  acts  only  as  an  antiseptic  in  the  act  of  decomposition. 
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Tetra-iodopyrrol  contains  eighty-nine  per  cent,  of  iodine,  and  is 
employed  in  place  of  iodoform,  having  the  great  advantage  over  it  of 
being  free  from  smell.  It  is  insoluble  in  water,  is  slightly  soluble 
in  dilute  alcohol,  but  freely  in  strong  alcohol  and  ether;  in  fatty 
oils  it  dissolves  in  the  proportion  of  1  in  15.  Like  iodoform  it  is 
antiseptic  and  antesthetic,  and  it  appears,  when  applied  locally, 
to  bs  much  less  poisonous  than  iodoform  ;  one  case,  however,  of 
poisoning  published  in  1887  proves  that  it  may  be  decidedly  toxic. 
Dusted  on  sores,  it  prevents  suppuration,  and  cleans  gangrenous 
wounds,  and  so  promotes  healing.  It  can  be  employed  as  an 
alcoholic  or  ethereal  solution,  1  in  16,  or  as  an  ointment,  five  per 
cent.,  or  as  a  medicated  gauze.  It  is  highly  useful  as  an  application 
to  syphilitic  and  chancrous  sores.  Internally  administered  in  two  to 
four  grain  doses,  several  times  a  day,  it  is  useful  in  secondary 
syphilis.^  The  pure  powder  applied  by  insufflation  is  useful  in 
tubercular  ulceration  of  the  larynx. 

It  is  slowly  absorbed  by  the  stomach,  and  iodine  then  speedily 
appears  in  the  saliva  and  urine.  H.  ^C.  Wood  suggests  that  the 
slower  absorption  of  iodol  accounts  for  its  lesser  toxic  action  when 
applied  locally.    It  is  eliminated  as  an  iodide. 

Given  in  large  doses  to  animals  it  causes  them  to  emaciate  and  die, 
and,  post  mortem,  fatty  degeneration  of  the  organs  is  found,  in 
particular  of  the  liver  and  kidney. 

In  the  above-mentioned  case  of  poisoning  from  a  local  application  it 
acted  like  iodoform,  inducing  fever,  a  rapid,  small,  irregular  pulse, 
and  vomiting.  Although  all  the  application  was  removed,  iodine  was 
detected  in  the  urine  for  two  weeks.  Like  iodoform,  it  is  more  slowly 
absorbed  and  eliminated  than  iodides. 

Iodol  and  iodoform  must  be  regarded  as  closely  resembling  each 
other  in  mode  of  action.  Both,  apparently,  act  as  sources  of  iodine 
which  they  more  or  less  slowly  disengage  in  contact  with  the  living 
tissues,  so  slowly  that,  at  any  rate,  they  show  little,  if  any,  signs  of 
local  irritation.  Iodol  appears  to  be  the  milder  drug  of  the  two  ;  this 
may  depend  upon  a  slower  reaction  between  it  and  the  tissues. 

These  two  compounds  may  sufficiently  represent  a  large  group  of 
iodine  substitution-products  which  have  been  recently  introduced. 
Such  are :  sozoiodol,  and  various  combinations  of  this  with  the  heavy 
metals,  the  metals  of  the  alkalies  and  with  ammonium  ;  iodo-salicylic 
acid,  diiodo-salicylic  acid,  aristol,  etc.  These  bodies  severally  contain 
iodine  in  weaker  but  varying  proportions,  also  in  more  or  less  stable 
combination.  (Consult  Helbing's  Modern  Materia  Meclica;  Afartin- 
dale's  Extra  Pharmacopoeia.) 

'  Larger  doses,  up  to  thirty  or  forty  grains,  i^ro  die,  have  been  given. 
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To  Dr.  Brunton  belongs  the  distinction  of  first  using  this  remedy, 
and  the  rare  merit  of  correctly  inferring  its  therapeutic  effect  fi-om 
its  physiological  action.  It  must  give  him  the  highest  satisfaction 
to  know  how  great  a  boon  his  scientific  insight  has  provided  for 
the  hitherto  almost  helpless  patients  under  the  anguish  of  angina 
pectoris. 

Within  thirty  or  forty  seconds,  whether  inhaled,  subcutaneously 
injected,  or  swallowed,  it  flushes  the  face  and  increases  the  heat  and 
perspiration  of  the  head,  face,  and  neck.  Sometimes  the  increased 
warmth  and  perspiration  affect  the  whole  surface;  in  other  cases, 
while  the  rest  of  the  surface  glows,  the  hands  and  feet  may  become 
very  cold,  and  this  condition  of  the  extremities  may  last  many  hours. 
It  accelerates  the  pulse  in  a  very  variable  degree,  sometimes  doubling 
its  pace,  and  this  augmented  pulse-beat  precedes  the  flushing  by  a 
few  seconds.  It  causes  the  heart  and  carotids  to  beat  strongly,  and 
the  head  to  feel  full  and  distended,  as  if  it  would  burst,  or  "  as  if 
the  whole  blood  were  rushing  to  the  head " ;  sometimes  it  produces 
slight  breathlessness  and  cough.  It  often  causes  slight  giddiness, 
mental  confusion,  and  a  dream-like  state.  When  given  to  animals  in 
deadly  dose,  the  breathing  becomes  quick,  there  is  great  weakness, 
loss  of  reflex  irritability,  and  death  from  arrest  of  respiration ;  till 
the  end  sensation  and  consciousness  remain  unaffected. 

The  acceleration  of  the  heart  is  probably  due  in  part  to  the  lowered 
arterial  tension,  and  in  part  to  depression  of  the  vagus  restraint. 

The  most  characteristic  effect  of  this  drug  is  its  influence  on  the 
vascular  system.  It  relaxes  the  whole  arterial  system,  greatly 
reducing  arterial  pressure.  The  reduction  of  arterial  pressure  is  due 
mainly  to  the  great  dilatation  of  the  arterioles,  but,  after  lai'ge  doses, 
to  depression  of  the  heart  also.  How  does  it  dilate  the  arterioles  ? 
It  has  been  found  that  it  will  dilate  the  arterioles  even  after  section 
of  the  cord  just  below  the  medulla  oblongata,  and  hence  it  is  concluded 
that  it  does  not  act  by  paralyzing  the  vaso-motor  centre,  which 
formerly  was  supposed  to  be  situated  between  the  calamus  scriptorius 
and  the  corpora  quadrigemina.  It  must,  therefore,  act  either  on 
subordinate  vaso-motor  centres,  or  on  the  vaso-motor  nerve  trunks, 
or  on  the  muscular  coat  of  the  arteries.  Some  have  concluded  that  it 
affects  the  arteries,  but  Brunton  believes  that  it  partially  paralyzes 
the  sympathetic  ganglia  and  their  motor  nerves. 

The  paralyzing  effect  on  the  arterial  system  is  Avell  shown  by  the 
sphygmographic  tracings,  the  flushing  of  the  face,  and  the  increase  in 
the  size  of  visible  arteries  such  as  the  temporal,  which  artery  often 
becomes  notably  large,  sometimes,  indeed,  doubled  in  size,  and 
branches  of  which  previously  invisible  may  become  plainly  apparent. 
It  ia  also  made  manifest  by  the  interesting  phenomenon  observed  by 
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Talfonrcl  Joues,  who  while  cuppiug  a  patient  ovei'  the  loins,  and  find- 
ing that  blood  would  not  flow,  administered  nitrite  of  amyl  by  inhala- 
tion, upon  which  the  cuts  immediately  began  to  bleed  freely.  After 
an  inhalation,  the  larger  arteries  are  more  slow  in  recovering  their 
normal  size  than  ai-e  the  capillaries,  a  phenomenon  I  have  often 
observed  in  the  temporal  artery,  which  may  remain  enlarged  for  half 
a  minute  or  longer  after  the  blush  has  left  the  face. 

Dr.  Horatio  Wood  has  shown  that  the  loss  of  reflex  action  and  of 
voluntary  power  occurring  after  large  doses,  is  due  to  the  depressing 
action  of  the  drug  on  the  motor  tracts  of  the  cord,  and,  to  a  slight 
extent  also,  on  the  motor  nerves  and  on  the  muscles.  It  appears  to 
have  no  effect  on  the  sensory  tracts  of  the  cord,  nor  on  its  co- 
ordinating centres.  It  abolishes  reflex  action,  but  whether  it  de- 
presses the  reflex  function  of  the  cord  is  uncertain,  as  it  may  act 
simply  on  the  motor  part  of  the  cord. 

The  inhalation  or  subcutaneous  injection  of  nitrite  of  amyl  produces 
in  rabbits  sugar  in  the  urine,  together  with  a  considerable  increase 
in  the  quantity  of  urine.  It  has  been  experimentally  shown  that 
diabetes  can  be  produced  by  dividing  the  sympathetic  nerves  of  the 
liver,  and  thereby  causing  dilatation  of  the  hepatic  vessels,  with 
increased  afflux  of  blood  to  the  liver,  and  it  is  probable  that  nitrite  of 
amyl  acts  in  a  similar  manner  by  its  influence  upon  the  vaso-motor 
nerves  of  the  hepatic  vessels. 

Dr.  Horatio  Wood  finds  that  nitrite  of  amyl  lowers  the  temperature 
by  checking  oxidation.  He  finds,  also,  that  the  inhalation  of  nitrite 
of  amyl  changes  both  arterial  and  venous  blood  to  a  chocolate  colour, 
due,  as  Dr.  Arthur  Gamgee  has  shown,  to  the  formation  of  methsemo- 
globin,  by  which  means  the  ozonizing  property  of  the  blood,  and 
hence  the  oxidation  of  the  tissues,  are  lessened. 

R.  Pick,  from  observations  upon  himself  and  others,  finds  that  after 
inhaling  amyl,  if  the  eye  is  fixed  on  a  spot  on  a  blank  wall,  the  spot 
itself,  with  the  surrounding  surface,  appears  of  a  yellowish  hue,  the 
yellow  circle  being  itself  surrounded  by  a  violet  blue  halo,  with 
undulating  lines  at  the  edge. 

Dr.  Brunton  first  employed  nitrite  of  amyl  with  signal  success 
in  angina  pectoris,  and  found  it  more  effective  than  any  other 
remedy  he  had  tried  in  this  painful  and  dangerous  disease.  During 
an  attack,  his  patient  suffered  from  throbbing  of  the  heart  and 
carotids  as  high  as  the  ears,  with  severe  precordial  pain  extending 
to  the  right  arm,  though  the  usual  characteristic  "sense  of  im'^ 
pending  death"  was  absent.  The  pulse  was  slightly  quickened, 
and  the  sphygmographic  tracing  modified,  for,  as  Dr.  Brunton  states| 
"  as  the  pain  increased,  the  curve  became  lower,  both  the  ascent  and 
descent  more  gradual,  and  dicrotism  disappeared.  This  form  of  curve 
clearly  indicates  that  the  arterial  tension  is  much  increased,  and  can 
I  think,  be  duo  only  to  contraction  of  the  small  systemic  vessels.'' 
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The  increased  tension  first  led  Dr.  Brunton  to  employ  nitrite  of  amyl. 
In  the  case  in  question  he  attributed  the  attack  to  spasmodic  con- 
traction of  some,  if  not  all,  the  small  systemic  and  pulmonary  vessels, 
a  state  of  arterial  tension  which  gave  way  to  the  nitrite,  upon  which 
the  pain  disappeared.  In  recurring  attacks,  the  patient  inhaled  the 
nitrite  of  amyl,  and  always  obtained  instantaneous  relief. 

It  is  now  very  largely  used  in  angina  and  with  considerable  success  ; 
indeed,  in  the  majority  of  cases,  no  other  i-emedy,  except  nitro-gly- 
cerine  and  nitrite  of  sodium,  affords  so  much  relief.  As  might  be 
expected,  it  is  not  uniformly  successful.  I  have  never  kno^vn  it  fail 
to  give  some  relief,  though  sometimes  this  has  been  very  transient, 
the  pain  returning  as  soon  as  the  physiological  effect  of  the  drug  has 
passed  away.  Thus,  in  one  case,  due,  as  we  discovered  after  death,  to 
aneurism  of  the  heart  immediately  below  the  aortic  valve,  an  inhala- 
tion always  arrested  the  pain,  but  after  a  few  seconds  or  minutes  it 
returned  (even  though  the  administration  was  several  times  repeated) 
as  severely  and  persistently  as  if  no  amyl  had  been  used.  In  another 
case,  whilst  it  always  aiTested  the  paroxysm,  it  took  ten  minutes  to  give 
relief,  and  seemed  in  no  way  superior  to  a  full  dose  of  ether,  which 
the  patient  preferred,  because  the  amyl  produced  so  much  giddiness 
and  sensation  of  fulness  in  the  head.  In  other  cases,  however,  it  has 
proved  strikingly  successful.  In  one  desperate  case,  the  slightest 
exertion  brought  on  intense  pain,  but  armed  with  amyl,  the  patient 
could  always  at  once  cut  short  the  attack,  and  uow^  he  can  walk 
several  miles,  though  during  his  journey  he  may  be  obliged  to  employ 
the  amyl  several  times.  It  has  appeared  to  me,  that  by  summarily 
checking  the  paroxysm,  the  attacks  come  on  less  frequently  and 
severely,  and  that,  after  a  time,  they  require  a  much  smaller  quantity 
to  control  the  pain ;  so  that  amyl  really  contributes  to  the  prolonged 
relief  of  these  unhappy  patients.  In  some  cases,  the  nitrite  of  amyl 
either  losing  its  effects  or,  the  severity  of  the  attack  increasing, 
the  drug  has  to  be  taken  in  increasing  quantities  and  at  shorter 
intervals.  Two  of  my  patients  kept  the  bottle  nearly  always  in 
their  hands,  sniffing  the  drug  every  few  minutes,  and  one  has  used  au 
ounce  every  week  for  over  a  year. 

Dr.  Talfourd  Jones  found  the  nitrite  remarkably  successful  in  very 
severe  attacks  of  asthma,  the  dyspnoea  being  immediately  removed 
and  its  return  averted  ;  others,  too,  have  found  it  very  useful  in 
asthma.  In  my  hands  it  has  not  proved  successful,  for  although  it 
always  arrests  the  paroxysm  for  the  time  being,  yet  upon  the  cessa- 
tion of  the  physiological  effect,  the  dyspnoea  has  returned.  Talfourd 
Jones  found  it  beneficial  also  in  a  case  of  cardiac  dyspnoea  accompanied 
by  extreme  anasarca,  due  to  a  dilated  and  hypertrophied  heart. 

Dr.  Talfourd  Jones  advises  the  inhalation  of  the  nitrite  in  syncope, 
and  the  drug  is  also  recommended  in  chloroform  poisoning  to  combat 
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the  heart  failure  ;  it  will  at  the  same  time  be  a  respiratory  stimulant. 
Dr.  Jones  thinks  it  sliould  be  of'  service  in  the  paroxysms  of  whooping- 
cough.  It  is  useful  in  neuralgia,  at  least  in  neuralgia  affecting  the 
fifth  nerve,  often  easing  the  pain  at  once,  and  a  single  administration 
sometimes  averting  further  attacks ;  but  so  signal  a  i^esult  as  this  is 
probably  very  exceptional.  Richardson  finds  that  nitrite  of  amyl 
arrests,  in  frogs,  the  convulsions  due  to  strychnine,  and  in  this  way 
death  has  been  prevented :  hence  in  strychnine  poisoning  and  in 
tetanus  he  advises  a  trial  of  the  nitrite,  either  by  inhalation  or  sub- 
cutaneous injection. 

It  is  better  to  administer  the  amyl  by  inhalation,  for,  according  to 
Brunton,  it  will  not  answer  with  anything  like  the  same  certainty 
when  given  by  the  stomach ;  thus,  in  the  striking  case  of  angina 
pectoris  just  cited,  he  gave  ten  minims  in  brandy  by  the  stomach, 
with  the  effect  of  staying  the  pain  for  a  short  time  only,  whilst  a 
single  inhalation  afforded  perfect  and  permanent  relief.  It  should  be 
borne  in  mind  that  the  nitrite  affects  some  persons  miich  more  than 
others,  one  individual  being  able  to  inhale  five  or  ten  drops  from  a 
handkerchief,  or  to  breathe  the  fumes  from  the  bottle  held  close  to  the 
nose,  Avhile  a  whiff  from  the  bottle  held  at  a  distance  will  affect 
another  with  great  giddiness,  nuich  mental  confusion,  and  general 
weakness.  Patients  become  habituated  to  it,  so  that  after  awhile  it 
must  be  inhaled  several  times  before  it  affords  relief.  This  habitua- 
tion is  well  exemplified  also  in  the  internal  administration  of  the 
remedy. 

By  exposure  amyl  nitrite  gets  "  flat,"  and  loses  its  efficacy. 

Nitrite  of  amyl  is  generally  considered  a  powerful  and  even  danger- 
ous remedy,  requiring  to  be  watched  with  great  care,  and  to  be  given 
in  well-defined  quantity.  I  am  sure  it  is  not  nearly  so  dangerous  as  is 
generally  imagined,  though  it  is  true  that  nervous  and  sensitive  women 
are  often  powerfully  affected  by  it.  No  doubt  its  administration  should 
at  first  be  conducted  by  a  doctor,  in  order  to  ascertain  how  far  the 
patient  is  susceptible  to  its  influence,  and  that  the  patient  may  be 
taught  when  he  ought  to  discontinue  the  inhalation ;  but  after  one  or  two 
trials,  the  patients  will  soon  learn  how  to  administer  it  to  themselves. 
I  have  now  five  patients  with  angina  pectoris,  each  of  whom  carries  a 
small  bottle  of  this  medicine,  and  on  the  first  warning  of  an  attack, 
whether  walking  or  standing,  each  at  once  begins  to  sniff  at  the 
bottle.  My  patients  have  done  this  for  months,  and  one  for  just  a 
year,  the  last  using  the  inhalation  many  times  daily,  so  that  he  con- 
sumes two  drachms  a  fortnight  with  hitherto  unfailing  relief.  The 
amyl  seems  to  produce  no  other  effect  on  the  system  than  that  of 
giving  relief  to  the  angina. 

Dr.  Talfourd  Jones  recommended  a  trial  of  the  drug  in  epilepsy. 
To  an  epileptic  patient,  who,  in  addition  to  severe  and  repeated 
attacks,  suffered  from  much  mental  confusion,  and  was  haunted  many 
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times  a  day  by  an  indescribable  dread  and  a  sensation  as  of  an  on- 
coming fit,  although  it  came  on,  actually,  only  once  or  twice  a  week,  I 
gave  three  drops  thrice  daily,  and  an  additional  dose  on  the  earliest 
warnings  of  a  fit,  with  the  result  of  diminishing  considerably  the  fre- 
quency of  the  attacks,  and  entirely  removing  the  harassing  sensations. 
Sir  Crichton  Browne  has  published  some  observations  on  the  inhala- 
tion of  nitrite  of  amyl  in  this  disease.  In  two  rabbits  made  arti- 
ficially epileptic,  he  prevented  the  oncoming  of  the  convulsions  which 
Otherwise  follow  the  application  of  electrodes  to  the  brain,  by  making 
them  inhale  nitrite  of  amyl.  He  likewise  has  arrested  epileptic 
attacks  in  man,  administering  the  drug  on  the  occurrence  of  the  aura 
but  before  the  actual  onset  of  the  fit,  and  he  has  even  cut  short  the  fit 
after  its  commencement.  By  the  same  means  he  has  rescued  several 
patients  from  that  desperate  plight,  called  the  status  epilepticus— a 
condition  consisting,  essentially,  of  a  succession  of  fits,  linked  together 
by  intervening  unconsciousness,  the  fits  recurring  with  increasing 
frequency,  till  at  last,  no  sooner  is  one  fit  ended,  nay,  before  it  has 
finished,  another  fit  begins. 

Amongst  other  successful  cases.  Dr.  Weir  Mitchell  reports  one 
where  the  inhalation  was  used  immediately  the  aura  was  perceived, 
and  other  instances  also  of  success  where  the  spasms  lasted  for  hours, 
one  fit  following  another.  I  have  given  this  remedy  with  consider- 
able success  to  epileptic  out-patients,  in  whom  the  attacks  were  very 
frequent.  In  some  it  has  appeared  to  be  more  useful  than  full  doses 
(20  to  30  gr.)  of  bromide  of  potassium  thrice  daily  ;  in  one  case,  whilst 
it  decidedly  lessened  the  frequency  of  the  attacks,  it  was  less  service- 
able than  bromide  of  potassium.  I  have  given  it  in  two  to  five-minim 
dose,  suspended  in  mucilage,  every  three  hours,  or  three  times  a  day, 
without  inducing  any  unpleasant  effects,  in  some  cases  not  even 
causing  flushing,  whilst  in  other  cases  the  patients  have  flushed  with 
each  dose,  but  only  whilst  swallowing  it. 

Dr.  Maraghano  uses  it  successfully  in  epilepsy.  He  raises  the  dose 
to  forty  drops  even,  and  says  the  inhalation  may  be  prolonged  forty 
minutes,  and  be  repeated  four  or  six  times  a  day.  He  gives  it  at 
fixed  times  of  the  day,  and  not  just  before  or  at  the  onset  of  an  attack. 
In  twenty-four  hours  1  to  2'5  grammes  of  sugar  appear  in  the  urine. 

The  patient  should  take  the  medicine  whilst  lying  down,  and  as 
some  patients,  especially  women,  are  very  readily  affected  by  the 
drug,  it  is  well  in  the  first  instance  to  give  it  in  smaller  dose  than 
that  above  mentioned  ;  but  until  the  remedy  is  pushed  to  two  and  in 
some  cases  to  five  minims  every  three  hours,  I  have  failed  to  obtain 
conspicuous  results.  Sir  Crichton  Browne  maintains  that  epileptics 
are  more  sensitive  than  others  to  inhalations  of  amyl.  I  imagine  that 
this  medicine  will  only  be  found  useful  in  frequent  attacks,  and  that 
it  will  not  be  of  avail  when  the  fits  occur  at  comjDai'atively  long  inter- 
vals, such  as  three  weeks  or  a  month. 
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Inhalation  of  nitrite  of  amyl  lias  been  recommended  in  sick  head- 
ache in  that  form  which  is  due  to  spasm  of  the  blood-vessels  of  the  side 
of  the  face,  and  is  indicated  therefore  when  the  skin  of  the  affected  side 
of  the  face  is  pale.  However,  in  most  cases,  these  guiding  symptoms 
fail  altogether,  for  it  is  quite  the  exception  for  the  skin  of  the  affected 
side  of  the  face  to  be  in  any  way  altered  in  colour,  either  blanched  or 
flushed,  neither  is  it  common  for  the  pupils  to  be  unequal.  And  yet, 
without  any  vascular  or  ocular  change  being  present,  inhalation  of 
amyl  nitrite  will  sometimes  do  good.  Inhaled  at  the  beginning  of  an 
ague  fit,  amyl  may  prevent  or  remove  the  shivering. 

Nitrite  of  amyl  is  useful  in  sea-sickness,  and  it  proved  very  useful 
in  the  following  singular  case,  allied  no  doubt  to  sea-sickness : — A 
young  woman  could  not  travel  either  by  coach  or  train  without  suffer- 
ing great  sickness  and  headache  leading  to  considerable  exhaustion, 
these  symptoms  persisting  for  many  hours  after  the  completion  of 
the  journey.  Half  a  minim  of  nitrite  of  amyl  dissolved  in  twenty 
minims  of  spirits,  and  a  drachm  of  water,  taken  hourly,  prevented 
these  symptoms  almost  entirely. 

I  have  used  this  remedy  extensively  with  considerable  success  in 
cases  of  the  following  kind: — A  woman,  perhaps  from  the  sudden 
arrest  of  menstruation,  or  through  depraved  health,  or  nervous  de- 
pression, or  more  frequently  at  the  change  of  life,  suffers  from  fre- 
quent attacks  of  flushings  or  "heats  "  starting  from  various  parts,  as 
the  face,  epigastrium,  etc.,  and  thence  spreading  over  the  greater  part 
of  the  body.  The  face,  and  even  the  back  of  the  hands,  will  often  be 
deeply  reddened,  and  the  veins  of  the  hands  in  some  cases  will  dilate 
to  double  their  previous  size.  In  some  cases  although  the  patient  may 
feel  deeply  flushed  the  skin  remains  natiiral.  The  sensation  of  heat 
may  be  so  urgent  that  the  patient  loosens  her  dress,  or  removes  the 
greater  part  of  the  bed  covering,  and  even  throws  open  the  window  in 
the  coldest  weather.  These  heats  may  last  a  few  minutes  only,  or  an 
hour  or  more,  and  may  be  repeated  many  times  a  day.  They  are 
generally  followed  by  perspiration,  often  very  profuse,  at  other  times 
the  skin  remains  dry  ;  the  attacks  are  then  commonly  termed  "  dry 
heats."  The  "  heats "  are  often  accompanied  by  great  throbbing 
throughout  the  whole  body,  followed  by  much  prostration,  the  patient 
seeming  scarcely  able  to  rouse  herself.  After  the  heats  pass  away 
the  skin  sometimes  becomes  cold  and  clammy,  and  may  turn  very 
pale.  The  least  exertion  or  excitement  may  bring  on  these  heats. 
Patients  subject  to  these  symptoms  will  generally  complain  of  cold 
feet,  and  sometimes  of  cold  hands.  The  flushings  are  occasionally 
peculiarly  and  abruptly  limited,  reaching  to  the  thighs,  knees,  or 
elbows,  and  while  all  the  parts  above  these  feel  burning  hot,  the  parts 
below  feel  icy  cold.  Sleep  is  often  much  broken,  the  patient  waking 
with  frequent  starts,  and  in  the  morning  feeling  unrefreshed.  Some- 
times the  heats  occur  chiefly  at  night.    In  many  cases  palpitation  or 
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"  fluiterings  at  the  heart  "  will  occur  on  the  slightest  excitement,  or 
even  without  apparent  cause. 

Nitrite  of  amyl  will  prevent  or  greatly  lessen  these  flushings  or 
"  heats,"  and  avert  the  profuse  perspiration,  throbbing  of  vessels,  and 
great  prostration.  Sometimes  it  warms  the  feet  and  hands  and 
controls  the  fluttering  at  the  heart,  but  in  most  cases  it  fails  to  abate 
these  last  symptoms,  and  for  their  cure  other  remedies,  such  as  iron, 
are  required.  Amyl  will  also  remove  the  giddiness,  confusion  of  mind, 
and  heaviness  in  the  head,  and  even  the  headache.  It  generally 
produces  calm  refreshing  sleep. 

When  the  flushings  and  perspirations  are  slight,  this  remedy  is 
scarcely  needed,  and,  moreover,  the  perspirations  are  generally  con- 
sidered to  be  vicarious  and  beneficial  at  the  change  of  life  and,  in 
many  cases,  form  only  a  minor  part  of  the  trou.bles  of  which  the 
patient  may  complain,  such  as  great  sinldng  at  the  epigastrium,  severe 
pains  in  different  parts  of  the  body,  and  other  sufferings  incident  to 
this  period,  over  which  nitrite  of  amyl  has  little  if  any  influence  ;  but 
when  flushings  constitute  the  chief  part  of  the  patient's  troubles,  this 
medicine  is  most  serviceable. 

In  the  course  of  ten  days  the  nitrite  of  amyl  completely  cured 
a  woman  who  for  three  years  had  been  horribly  tormented  with 
singular  attacks,  repeated  several  times  daily,  of  a  severe  burning 
sensation  across  the  loins,  whence  a  glow  of  heat  would  spread  over 
the  whole  body,  to  be  followed  by  perspiration.  The  biu-ning  sensa- 
tion was  so  iTuendurable  that  she  was  constrained  to  open  the  window 
at  night  even  in  the  winter,  and  sometimes  to  rush  ou.t  of  doors. 

For  the  symptoms  just  described  I  have  generally  administered 
this  drug  by  the  stomach,  though  the  inhalation  answers  as  well.  In 
respect  of  dose  it  must  be  borne  in  mind  that,  like  glonoine  (nitro- 
glycerine), the  effects  of  amyl  nitrite  vary  greatly  with  different 
persons,  one,  two,  or  even  three  minims  producing  in  some  only  flush- 
ings of  the  face  and  slight  giddiness,  while  in  the  case  of  others  even 
a  drop  will  induce  various  disagreeable  symptoms.  Thus  one  woman 
immediately  after  a  drop  dose  turned  deadly  pale,  felt  giddy,  and  then 
became  partially  unconscious,  remaining  so  for  ten  minutes.  In 
another  patient  the  same  dose  produced  a  sensation  as  if  "  a  vapour 
spread  from  the  throat  through  her  head,"  and  rendered  her  quite 
powerless  for  one  or  two  seconds.  A  third  of  a  minim  dose  sometimes 
excites  great  nausea,  or  a  tickling  in  the  throat ;  and  one  delicate 
woman,  after  one-thirtieth  of  a  drop,  passed  for  a  few  minutes  after 
each  dose  into  a  trance-like  state,  everything  to  her  seeming  nm-eal, 
and  the  breathing  becoming  somewhat  panting.  I  began  originally 
with  a  minim  dose,  but  was  obliged  to  reduce  this  quantity,  and 
found  iiltimately  that,  for  the  most  part,  these  patients  can  bear  one- 
third  of  a  minim  without  any  disagreeable  symptoms,  but  that  a 
tenth,  nay,  even  a  thirtieth,  of  a  minim  will  in  some  patients  suflice 
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to  counteract  the  flushing.  The  drug  may  be  dissolved  in  rectified 
spirit,  two  minims  to  the  drachm,  and  of  this  the  dose  will  be  three 
to  five  drops  on  sugar  every  three  hours,  with  an  additional  dose  as 
soon  as  the  flush  begins.  Relief  generally  ensues  immediately,  but 
sometimes  not  till  the  medicine  has  been  taken  for  a  week.  As  the 
patient  grows  accustomed  to  the  remedy  the  dose  must  be  increased. 
Dr.  Mary  Jacobi  finds  the  inhalation  of  amyl  nitrite  iiseful  in  dys- 
menorrhoea. 

In  a  case  where  two  ounces  of  laudanum  had  produced  a  small 
and  feeble  pulse,  infrequent  respiration  and  cyanosis,  the  nitrite  of 
amyl  proved  very  useful,  its  inhalation  immediately  improving  the 
symptoms,  and  the  patient  ultimately  recovering.  Dr.  Burroughs 
also  reports  a  case  of  opium  poisoning,  where  nitro-glycerine  proved 
very  useful. 

Dr.  P.  A.  Walters  shows  that  nitrite  of  amyl  inhalation  influences 
in  no  way  the  urea,  uric  acid,  water,  or  acidity  of  the  lu-ine. 


NITRO-GLYCERINE 

Nitro-glycerine  is  a  trinitrite  of  glycerine.  Dr.  M.  Hay  holds  that 
it  is  decomposed  in  the  blood,  and  other  alkaline  fluids,  nascent 
nitrous  acid  being  liberated. 

Dr.  Murrell,  whilst  working  with  nitro-glycerine,  was  struck  by 
the  similarity  of  its  action  to  that  of  nitrite  of  amyl,  and  he  was 
thus  led  to  anticipate  that  nitro-glycerine  wotild  prove  useful  in 
angina  pectoris. 

Twenty  years  ago  Mr.  Eield,  of  Brighton,  took,  himself,  two  minims 
of  a  one-per-cent.  solution.  In  three  minutes  he  experienced  a  sen- 
sation of  fulness  on  each  side  of  his  neck,  with  nausea,  and  for  a 
moment  or  two  some  mental  confusion.  He  heard  loud  rushing 
noises  in  his  head,  and  felt  constriction  round  the  lower  part  of  his 
neck  ;  his  forehead  became  bedewed  with  perspiration,  and  he  yawned 
frequently.  These  symptoms  passed  away  in  about  half  an  hour,  but 
were  followed  by  slight  headache,  dull  heavy  pain  in  the  stomach, 
and  a  sensation  of  sickness  without  vomiting.  Por  some  hours  he  felt 
languid  and  disinclined  for  mental  or  physical  exertion,  and  the  head- 
ache lasted  till  next  morning. 

Mr.  F.  A.  James,  of  University  College  Hospital,  also  tested  the 
drug  on  himself,  and  for  a  few  minutes  felt  as  if  intoxicated. 

Dr.  Murrell  made  a  large  number  of  observations  on  himself  and 
on  others  confirmatory  of  the  foregoing  statements.  After  taking 
one  or  two  minims  of  a  one-per-cent.  solution  he  felt  painful  pulsa- 
tion over  the  whole  head,  the  pulsation  soon  affected  the  entire  body, 
and  was  so  severe  that  it  seemed  to  shake  his  entire  frame,  and 
visibly  jerked  a  pen  held  in  his  hand.    The  pu.lsation  was  felt  to  the 


NITRO-GLYCERINE 


finger-tips  He  also  experienced  a  sensation  of  fulness  over  the  whole 
body  So  long  as  he  kept  quiet  these  symptoms  were  slight,  but  they 
greatly  increased  on  movement,  and  the  headache  was  intensified  on 
stooping  These  symptoms  lasted  about  five  minutes,  and  were  followed 
by  a  dull  aching  frontal  headache,  with  languor,  depression,  and 
inability  for  work.  He  did  not  feel  sick,  had  no  mental  confusion  or 
giddiness.  His  sight  and  hearing  were  not  affected  till  alDout  half  an 
hour  after  taking  the  drug,  but  he  felt  drowsy.  The  headache  lasted 
till  next  day.  For  many  years  I  have  employed  this  substance,  and 
from  my  own  experience  can  confirm  all  the  foregoing  statements. 

From  numerous  observations  Dr.  Murrell  found  that  the  symptoms 
began  m  about  two  or  three  minutes  after  swallowing  the  medicine, 
the  acute  symptoms  lasting  about  ten  minutes,  whilst  headache  and 
languor  persisted  for  about  four  to  five  hours. 

Though  the  drug  produces  a  glow  on  the  face,  accompanied  by  per- 
spiration, still  it  only  very  slightly  flushes  the  face,  in  this  respect 
differing  from  nitrite  of  amyl.  Sometimes  nitro-glycerine  causes  very 
free  perspiration. 

The  headache  of  nitro-glycerine  is  at  fii'st  throbbing,  and  felt  over 
the  forehead,  sometimes  on  the  top  of  the  head,  sometimes  at  the  back. 
The  continuous  pain  is  dull  and  aching.  Nausea  is  an  uncommon 
symjDtom. 

The  drug  increases  the  pulse-rate  about  twenty  beats  per  minute. 
The  acceleration  begins  in  about  five  minutes  and  continues  half 
an  hour.  The  pulse  becomes  full,  bounding,  large,  and  rather  soft, 
but  never  intermittent  or  irregular.  The  pulse,  indeed,  manifests  the 
characters  due  to  arterial  relaxation. 

Dr.  Murrell  has  made  one  hundred  and  fifty  sphygmographic 
tracings,  and  has  compared  the  action  of  this  drug  on  the  same 
person  many  times  with  nitrite  of  amyl,  and  finds  that  nitro-glycerine 
gives  a  similar  tracing  to  nitrite  of  amyl.  The  amplitude  of  the 
trace  is  much  increased,  the  rise  and  fall  is  abrupt.  The  trace  dis- 
plays marked  dicrotism.  Dr.  Murrell  therefore  concludes  that  nitro- 
glycerine causes  great  arterial  relaxation. 

The  effects  of  nitrite  of  amyl  come  on  sooner,  and  last  a  shorter 
time,  than  those  of  nitro-glycerine.  Thus  the  effects  of  amyl  begin 
in  fifteen  seconds,  whilst  those  of  nitro-glycerine  are  delayed  for  five 
minutes.  This  difference  is  probably  due  to  the  gi'eat  volatility  of 
nitrite  of  amyl. 

Nitro-glycerine,  in  medicinal  doses,  does  not  affect  the  temperature. 

Chemists  employed  in  preparing  nitro-glycerine  pills  on  a  large 
scale  complain  that  it  causes  sleeplessness. 

The  susceptibility  to  this  drug  varies.  A  dose  of  one  or  two 
minims  of  the  one-per-cent.  solution  affects  most  persons,  but  I  have 
seen  even  half  a  minim  greatly  affect  certain  patients,  and  to  such  an 
extent  that  they  could  not  continue  the  medicine. 
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Dr.  Murrell  recommends  uitro-glycerine  in  angina  pectoris,  and  it  is 
certainly  equal,  if  not  superior,  to  nitrite  of  amyl.  In  many  cases  it 
is  certainly  superior.  I  have  seen  cases  where  the  relief  from  amyl 
was  very  transient,  but  that  from  nitro-glycerine  much  more  per- 
sistent. In  some  cases  amyl  succeeds  best,  in  others  nitro-glycerine. 
Nitro-glycerine  is  slower  in  relieving  pain,  but  its  effects  are  often 
more  prolonged.  The  drugs  should  be  administered  differently. 
Amyl  being  chiefly  useful  when  given  during  a  paroxysm  should  be 
reserved  for  these  occasions,  but  nitro-glycerine  being  more  continu- 
ous in  its  action  may  be  given  at  stated  intervals,  say  every  two  or 
three  hours,  with  an  additional  dose  upon  the  onset  of  a  paroxysm. 
The  regular  administration  greatly  lessens  the  frequency  of  the 
attacks.  Occasionally,  however,  nitro-glycerine  produces  so  much 
headache  that  patients  are  obliged  to  desist  from  its  use.  In  one  case 
it  at  first  afforded  much  relief,  but  afterwards  each  dose  induced  a 
slight  paroxysm. ,  It  should  be  given  in -jig  minim  dose,  either  dissolved 
in  water,  or  made  into  tablets,  as  sold  by  Martindale.  One  of  my 
patients  took  a  htmdi-ed  of  these  tablets  a  day,  with  great  benefit. 

Dr.  Whitla  states  that  much  smaller  doses,  very  frequently  re- 
peated, will  give  yet  better  results  in  angina;  thus  he  divides  the 
official  tablets  into  small  fragments,  into  about  ten  parts,  and  orders 
the  patient  to  take  one  of  these  every  half-hour,  or  he  orders  tabloids 
to  be  made,  each  containing  — minim,  "  It  is  thus  easy,"  he  says, 
to  obtain  all  the  benefits  we  wish  from  the  drug,  withoiit  producing 
marked  flushing  of  the  face,  or  throbbing  of  the  vessels  of  the  neck, 
or  headache." 

Nitro-glycerine  is  recommended  in  sea-sickness. 

Dr.  Neale  has  seen  it  of  great  service  in  paroxysms  of  asthma,  and 
in  migraine.  Speaking  of  a  case  of  asthma,  he  says,  "  The  tongue  of 
the  patient  was  touched  with  the  stopper  of  a  bottle  containing  a 
5  per  cent,  solution,  when  the  paroxysm  was  so  severe  as  to  cause 
consternation  to  all  around,  and  in  less  than  a  minute  there  was  a 
great  calm." 

It  has  been  long  used  in  migrainous  headaches,  and  in  many  cases, 
no  doubt,  it  is  very  efficacious,  though  it  fails  not  unfrequently.  I 
give  a  tablet  containing  to  ^-Jg  of  a  minim  every  hour  or  oftener 
immediately  the  headache  begins.  Dr.  Hammond  gives  it  in  the 
aparoxysmal  period,  and  successfully,  to  avert  the  attacks.  Dr. 
Hammond  also  gives  nitro-glycerine  in  epilepsy  and  in  the  status  epi- 
lepticus. 

It  sometimes  cures  hiccough,  and,  like  nitrite  of  amyl,  it  averts 
the  cold  stage  of  ague. 

Nitro-glycerine  is  employed  in  contracted  kidney  to  lower  arterial 
tension,  and  it  often  relieves  the  distressing  headache  of  Bright's 
disease  better  than  other  remedies.  It  is  said  to  increase  the  quantity 
of  urine  in  chronic  parenchymatous  nephritis. 
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Injected  into  the  jugular  vein,  nitro-glycerine  arrests  the  heart.  It 
paralyzes  the  vagus  (Brunton),  Like  other  nitrites,  it  affects  the 
blood,  which  bscomes  chocolate-coloured.  It  tetanizes,  and  then 
paralyzes  frogs,  but  not  through  the  spinal  cord  (Brunton).  It 
directly  paralyzes  muscle.  It  destroys  the  reflex  functions  of  the  cord, 
and  death  takes  place  from  asphyxia. 


NITRITE  OF  SODIUM 

We  have  just  seen  how  similar  is  the  action  of  nitro-glycerine  to  that 
of  nitrite  of  amyl,  and  it  is  probable  that  this  similarity  depends 
upon  the  nitrous .  element  and  that  all  nitrites  act  in  the  same  way  ; 
thus.  Dr.  Reichert,  Dr.  Mitchell,  and  Dr.  Matthew  Hay,  all  find  that 
nitrite  of  sodium  and  nitrite  of  potassium  act  just  like  nitro- 
glycerine and  nitrite  of  amyl.  Moreover,  in  the  preparation  of 
nitrous  ether,  which  contains  nitrite  of  ethyl,  the  workmen  suffer  from 
symptoms  just  like  those  produced  by  nitrite  of  amyl  and  nitrite  of 
sodium. 

Dr.  Matthew  Hay  finds  that  nitrite  of  sodium  in  dose  of  five,  ten, 
or  twenty  grains  accelerates  the  pulse,  causes  throbbing,  and  a  sensa- 
tion of  fulness  in  the  head  and  eyes,  together  with  slight  flushing 
of  the  face.  The  sensations  of  thi'obbing  and  fulness  may  last  an 
hour  or  more,  the  larger  the  dose  the  longer  these  sensations  persist. 

Gramgee  has  further  shown  that  nitrite  of  soda  affects  the  blood 
like  nitrite  of  amyl. 

Nitrite  of  sodium  frequently  acts  as  a  purgative  on  rabbits  and 
dogs,  even  when  injected  subcutaneously,  and  it  reddens  and  inflames 
the  mucous  membrane  of  the  bowel. 

A  large  toxic  dose  causes  in  man  giddiness,  blueness  of  the  fac.e  and 
hands,  fluttering  at  the  heart,  throbbing  pains  in  the  head,  and  some- 
times violent  perspiration  ;  these  symptoms  may  continue  for  one  or 
two  hours. 

The  drug  is  useful  in  angina  pectoris.  I  find  it,  however,  less 
useful  than  nitro-glycerine  or  nitrite  of  amyl.  This  may  be  due  to 
the  rapidity  with  which  it  undergoes  change,  whence  but  little  or 
none  of  the  nitrite  may,  in  a  given  case,  be  administered.  Its  insta- 
bility will  probably  prevent  its  coming  into  extensive  use. 

One  grain  repeated  several  times  a  day  is  as  a  rule  an  eflS.cient  dose, 
but  larger  doses,  two  to  five  grains,  may  be  required,  and  quite 
recently  in  a  case  of  angina  at  hospital,  the  disease  yielded  to  this 
remedy  in  2-3  grain  dose,  though  nitro-glycerine  had  previously  given 
but  little  relief.  i 

It  has  been  recommended  in  epilepsy,  but  further  evidence  is  re- 
quired to  prove  that  it  is  useful  in  the  graver  forms  of  this  obstinate 
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disease,  though  I  have  certainly  lessened  the  frequency  of  the  attacks 
of  petit  7nal,  by  a  grain  dose,  twice  or  thrice  a  day. 

Lublinski  finds  it  useful  in  nervous  and  bronchial  asthma,  but  use- 
less in  the  asthma  due  to  emphysema.  Fraser  also  has  reported  well 
of  it  in  bronchial  asthma.  Lublinski  finds  it  very  useful  in  migraine. 
It  is  useful  in  the  asthma  of  Bright's  disease.  Like  nitrite  of  amyl, 
it  will  avert  the  cold  stage  of  ague. 

Nitrite  of  soda,  then,  may  stand  as  an  alternative  drug  to  which  we 
may  have  recourse  in  anginal  cases  which  have  resisted  either  nitrite 
of  amyl  or  nitro-glycerine  or  both.  In  general  it  will  stand,  however, 
rather  as  an  alternative  to  the  latter,  for  it  will  scarcely  compete  with, 
or  be  a  substitute  for,  amyl  nitrite  in  the  immediate  treatment  of  the 
paroxysm  of  angina. 


CAMPHOR 

This  substance  has  close  chemical  affinities  to  the  volatile  oils  and 
turpentines,  the  consideration  of  which  follows  immediately. 

At  the  temperature  of  the  body  camphor  is  solid,  but  it  slowly 
volatilizes,  even  at  a  lower  temperature.  Little  soluble  in  water,  "it  dis- 
solves freely  in  oil  and  alcohol.  Camphor  destroys  most  plants,  though 
some  of  those  of  the  lowest  organization,  e.g.  the  fungus,  commonly 
called  mould,  may  be  unaffected ;  it  hinders  the  development  of  bacteria, 
and  is  therefore  to  some  extent  antiseptic.  It  is  said  to  be  poisonous 
to  fleas,  bugs,  spiders,  moths,  and  other  insects.  Camphor,  locally 
applied,  excites  redness  and  heat,  and  indeed  it  may  cause  slight 
inflammation,  even  through  the  unbroken  skin  ;  of  course  it  irritates 
more  powerfully  wounds  and  delicate  structures  such  as  the  mucous 
membranes,  and  in  them  may  produce  not  only  active  inflammation, 
but  even  sloughs  and  ulcers.  It  has  been  applied  to  stimulate  indolent 
sores.  In  addition  to  its  stimulant  poAvers  it  possesses  sedative  or 
anaesthetic  powers  ;  these  are  manifest  after  the  irritation  has  passed 
off,  and  it  is  hence  a  useful  addition  to  dusting  powders  to  allay  the 
heat,  tingling,  and  itching  of  eczema  and  intertrigo.  Camphor  is  a 
common  ingredient  of  tooth-powder,  and  is  used  as  a  corrective  of 
foul  breath. 

It  is  largely  used  as  a  liniment  to  relieve  pain — neuralgic,  myalgic, 
and  rheumatic  :  also  as  a  stimulant  or  covmter-irritant  to  sprains 
and  to  joints  affected  by  chronic  rheumatism. 

Camphorated  alcohol  has  been  recommended  as  a  remedy  for  boils 
in  their  earliest  stages ;  the  remedy  should  be  applied  three  times  a 
day  for  half  a  minute,  the  skin  then  allowed  to  dry,  and  then 
camphorated  oil  smeared  over  it.  It  is  said  that  a  few  applications 
will  usually  disperse  the  coming  boil.  Inhaled,  or  taken  by  the 
stomach,  camphor  exerts  a  decided  influence  on  "cold  in  the  head." 
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Employed  at  the  beginning  of  an  attack  (it  is  useless  after  the  first 
stage),  camphor  sometimes  arrests  an  ordinary  cold,  and,  failing  this, 
it  abates  its  violence,  obviating  or  diminishing  frontal  headache,  au-l 
restraining  the  sneezing  and  running  at  the  nose. 

Camphor  inhalations  are  sometimes  useful  in  that  troublesome  and 
chronic  complaint  characterized  by  seizures  of  incessant  sneezing  and 
profuse  watery  running  at  the  eyes  and  nose,  the  patient  remaining 
well  m  the  intervals.  These  attacks  may  occur  daily,  beginning  early 
m  the  morning,  and  lasting  for  a  few  minutes  only,  or  persisting  for 
several  hou,rs  :  they  may  occur  at  any  hour  of  the  day,  and  they 
may  recur  several  times  daily.  Sometimes  several  days  will  intervene 
between  the  attacks,  which  may  last  twenty-four  hours,  or  even 
longer.  They  are  generally  accompanied  by  severe  frontal  headache. 
In  some  instances  an  itching  of  a  point  inside  the  nose  will  denote 
the  imminence  of  an  attack.    This  affection  often  lasts  for  years. 

In  catarrh,  and  in  this  unnamed  affection,  the  patient  should  either 
sniff  lip  finely-powdered  camphor,  or  inhale  by  the  nose  some  of  an 
alcoholic  solution  poured  upon  the  handkerchief,  or  the  steam  from  hot 
water,  into  which  some  of  the  spirits  of  camphor  have  been  poured  ; 
when  boiling  water  is  used,  it  is  needful  to  protect  the  eyes  from  the 
camphor  vapour,  to  obviate  smarting  and  inflammation  in  them.  At 
the  same  time  the  patient  should  take  internally  four  to  six  drops 
of  the  alcoholic  solution  of  camphor  every  fifteen  minutes  for  the 
first  hour,  and  hourly  afterwards. 

For  drowsiness  or  headache  occurring  at  the  change  of  life,  and  due 
to  perverted  action  of  the  uterus.  Dr.  Tilt  orders  eau  de  Cologne  satu- 
rated with  camphor  to  be  rubbed  into  the  head.  A  lotion  of  equal 
parts  of  the  solution  of  ammonia  and  spirits  of  camphor,  dabbed  upon 
the  painful  surface,  is  a  useful  application  in  the  case  of  heat  and 
sensation  of  weight  at  the  top  of  the  head,  so  frequent  at  the  change 
of  life  or  as  a  result  of  menstrual  disturbance.  The  same  lotion  is 
useful  in  migraine. 

Camphor  excites  in  the  mouth  and  stomach  a  sensation  of  coldness, 
followed  soon  by  a  sensation  of  warmth.  Large  doses  excite  epigastric 
pain,  nausea,  and  vomiting.  After  death  from  poisonous  doses  the 
stomach  and  intestines  are  found  reddened,  and  sometimes  even 
ulcerated,  the  amount  of  mischief  depending  on  the  form  of  adminis- 
tration of  the  camphor,  which,  if  swallowed  in  solution,  passes  quickly 
into  the  blood,  the  stomach  being  but  little  affected,  but  which,  if 
swallowed  in  the  solid  form,  owing  to  the  high  melting-point,  remains 
long  enough  in  contact  with  the  mucous  membrane  of  the  stomach  to 
excite  severe  inflammation ;  most  of  the  camphor  thus  exhibited 
escapes  undissolved  in  the  motions. 

Dr.  Bartholow  i-ecommends  five  to  fifteen  minims  of  the  spirits  of 
camphor  for  flatulence,  and  especially  for  hysterical  flatulence,  also 
for  flatulent  colic  occurring  at  the  change  of  life. 


CAMPHOR 


413 


Few,  if  auy,  remedies  are  comparable  to  camphor  in  summer 
diarrhoea  and  cholera.  Its  benign  influence  in  cholera  is  most  con- 
spicuous, for  it  generally  checks  the  vomiting  and  diarrhoea  imme- 
diately, prevents  cramp,  and  x-estores  warmth  to  the  extremities.  It 
must  be  given  at  the  very  commencement,  and  repeated  frequently, 
otherwise  it  is  useless.  Four  to  six  drops  of  the  stronger  spirits  of 
camphor  must  be  given  every  ten  minutes  till  the  symptoms  abate, 
and  then  hourly.  It  is  a  good  plan  to  mix  it  with  a  little  brandy,  but 
it  acts  admirably  alone. 

Dr.  George  Bird  employs  spirit  of  camphor  with  good  results  in 
the  acute  diarrhoea  of  infants,  and  where  admissible  gives  it  in  milk. 
Camphor  generally  restrains  the  diarrhoea  excited  by  the  effluvia  of 
drains.  Some  persons,  especially  women,  on  exposure  to  cold,  suffer 
from  diarrhoea,  accompanied  by  severe  cutting  j)ains :  standing  on 
cold  objects  is  especially  likely  to  excite  this  form  of  diarrhoea.  The 
pain  just  referred  to  may  at  times  be  very  severe,  and  continue  till 
the  bowels  have  acted  three  or  four  times ;  camphor  generally 
relieves  this  pain,  and  restrains  the  diarrhoea. 

Camphor  passes  readily  into  the  blood,  and  manifests  itself  there, 
and  in  most  of  the  organs  of  the  body,  by  its  odour.  Its  influence  on 
the  blood  is  unknown.  Its  influence  on  the  heart  appears  to  be  capri- 
cious. Large  doses  often  slacken,  sometimes  quicken,  and  generally 
weaken,  the  pulse.  Moderate  doses,  it  is  said,  quicken  and  strengthen 
the  pulse,  and  in  cases  where  this  organ  is  paralyzed  by  irritation  of 
its  inhibiting  apparatus,  camphor  may  in  part  remove  the  arrest 
(Binz).  The  respiration  is  also  stimulated  by  moderate  doses.  Laro-e 
doses  sometimes  disturb  the  brain,  causing  at  first  increased  activity, 
with  a  rapid  flow  of  pleasant  ideas,  but  subsequently,  and  in  some 
cases  even  from  the  first,  great  faintness,  giddiness,  noises  in  the 
ears,  much  delirium,  passing  sometimes,  like  alcoholic  intoxication, 
into  drowsiness,  and  even  convulsions,  with  coldness  of  the  surface 
shrunken  features,  and  clamminess  of  the  skin.  The  drug  causes 
some  depression  of  temperature,  though  this  is  not  noticeable  for 
small  doses.  Large  doses  often  induce  some  smarting  and  pain  of 
the  urinary  organs,  with  urgent  desire  to  pass  water . 

Camphor  is  mainly  given  in  adynamic  fevers,  and,  according  to' 
Graves  and  others,  it  is  a  very  valuable  remedy.  It  is  said,  in  these 
states,  to  strengthen,  while  reducing  the  frequency  of  the  pulse,  to 
moisten  the  skin,  and  check  the  delirium,  especially  when  this  is  of  a 
low  and  muttering  character.  To  control  delirium,  it  must  be  given 
to  the  extent  of  twenty  grains,  or  more,  every  two  or  three  hours,  and 
its  effects  must  be  watched.  Some  practical  authorities,  however, 
deny  the  efficacy  of  camphor  in  fever  delirium. 

Abroad,  especially  in  Germany,  camphor  is  much  used  as  a  cardiac 
stimulant  in  all  cases  of  threatened  failure  at  the  heart  or  lungs 
(Binz).    If  an  immediate  effect  is  desired,  Binz  states  that  the  hypo- 
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dermic  injection  of  an  oily  solution,  at  the  temperature  of  the  body,  is 
alone  to  be  trusted  in.  This  injection  may  be  repeated  more  or  less 
often  according  to  results.  Thus  a  solution,  1  in  5,  in  almond  oil  may 
be  employed.  This  is  not  painful  nor  does  it  give  rise  to  abscess 
locally,  and  absorption  occurs  rapidly.  Dr.  G.  Schilling  employs  the 
usual  solution  of  camphor  in  olive  oil,  1  in  10,  and  of  this  he  injects 
as  much  as  ten  grammes  (=  15  grains  of  camphor)  for  a  single  dose. 
Most  would  be  afraid  of  such  a  dose,  but  Schilling  strongly  advises  it 
in  cases  of  collapse,  {Therapeittische  Monatshefte,  Nov.,  1895.) 
It  has  also  been  recommended  in  melancholia. 

In  spasmodic  affections,  in  nervous  palpitation,  and  in  hiccough, 
camphor  is  employed.  Part  of  its  action  in  troubles  of  this  kind  will, 
doubtless,  be  local. 

It  is  reported,  on  high  authority,  that  considerable  doses  of  camphor 
will  control  inordinate  sexual  desire.  Drachm  doses  of  the  spirit  will 
relieve  chordee.    It  is  said  to  relieve  strangury. 

Camphor  may  be  given  dissolved  in  milk,  of  which  one  ounce  will 
dissolve  as  much  as  one  drachm.  Ten  grains,  frequently  repeated,  ma}' 
be  given  by  the  mouth  in  collapse  (Whitla).  Binz  puts  the  usual  dose 
of  camphor  at  three-quarters  to  three  grains  every  two  hom^s,  either 
in  powder  (triturate)  or  in  emulsion.  The  triturate  may  be  given  in 
wafer  paper.  The  emulsion  is  made  by  taking  one  part  of  camphor, 
of  gum  arabic  q.  s.,  and  of  water  one  hundred  and  fifty  parts. 

Camphor  is  eliminated  in  the  breath,  probably  in  the  perspiration, 
and  in  small  proportion  in  the  urine.  The  irritation  it  produces  in 
the  urinary  mucous  membrane,  in  spite  of  the  small  amount  of  cam- 
phor separated  by  the  urine,  has  led  to  the  assumption  that  some 
products  of  its  decomposition  in  the  body  escape  with  that  secretion, 
and,  in  their  passage,  irritate  the  mucous  membrane;  but  on  this 
point  nothing  definite  is  known,  and  at  present  there  is  no  proof  that 
camphor  is  consumed  in  the  body. 


MENTHOL  (PEPPERMINT-CAMPHOR) 

This  substance  is,  like  camphor,  a  stearoptene,  i.e.  a  solid  oxj^genated 
substance,  obtained  from  and  closely  allied  to  a  volatile  oil.  It  is 
possessed  of  decided  antiseptic  powers  and  in  addition  is  a  valuable 
local  anaesthetic ;  it  is  readily  soluble  in  rectified  spirits,  5  in  1,  in 
ether,  chloroform,  and  in  both  fixed  and  volatile  oils  ;  it  is  insoluble  in 
glycerine,  and  very  slightly  soluble  in  water.  Applied  locally  to  the 
skin,  or  in  dilution  to  a  mucous  membrane,  it  first  stimulates  or 
irritates  the  part,  and  then  gives  rise  to  a  great  sense  of  coldness. 
Applied  in  the  neighbourhood  of  the  eyes,  the  vapour  given  off  excites 
a  free  flow  of  tears. 
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It  is  extensively  employed,  in  the  form  of  liniment  or  pigment,  in 
the  treatment  of  neuralgias  and  superficial  pains  generally.  It  may 
be  applied  in  the  solid  form,  e.g.^  the  stick  or  pencil,  and  simply 
rubbed  on  gently ;  more  commonly  it  is  applied  in  the  liquid  form 
in  combination  with  other  bodies,  e.g.,  as  menthol  -  camphor,  a 
liquid  obtained  by  rubbing  together  equal  parts  of  menthol  and 
camphor ;  as  menthol-thymol,  a  liquid  obtained  in  a  similar  manner 
from  menthol  and  thymol ;  or  again  as  menthol-chloral,  also  a 
liquid,  obtained  by  rubbing  together  equal  parts  of  menthol  and 
chloral  hydrate.  Other  combinations  are  made  with  butyl  chloral 
hydrate  and  with  carbolic  acid.  {See  Martindale's  Extra  Pharma- 
copceia.)  Or,  again,  menthol  may  be  dissolved  in  chloroform  and 
liniment  of  aconite ;  one  such  anodyne  application,  much  prescribed 
by  the  late  Sir  Andrew  Clark,  consisted  of  menthol  four  drachms, 
chloroform  four  drachms,  liniment  of  aconite  six  drachms,  and 
liniment  of  camphor  two  drachms ;  of  this  liniment  a  half  of  a  small 
teaspoonful  was  ordered  to  be  rubbed  in  gently,  or  smeared  over  the 
affected  part  after  first  washing  it  with  hot  soap  and  water.  Should 
the  pain  resist  this  application,  the  same  quantity  of  the  liniment 
sprinkled  on  warm  flannel  was  to  be  applied  and  worn.  Over  delicate 
parts  of  the  skin,  e.g.  the  face,  this  liniment  should  be  painted  lightlj'" 
with  a  camel-hair  brush,  with  care  as  to  proximity  to  the  eyes.  In 
muscular  rheumatism  and  in  chronic  rheumatic  pains  in  fasciae  or 
joints,  this  is  a  valuable  application.  The  menthol-chloral  or  the 
butyl -chloral  and  phenol  combinations  applied  on  cotton- wool  to 
carious  teeth  are  very  useful  in  toothache. 

Menthol  in  the  form  of  the  official  plaster  is  often  useful  in  rheu- 
matic pains,  muscular  or  other. 

In  pruritus,  menthol  gives  excellent  results,  either  in  spirituous 
solution,  half  a  drachm  in  one  and  a  half  ounces  of  spirits  of  wine,  to 
be  painted  on  over  the  affected  part,  or  as  an  ointment,  composed  of 
two  drachms  of  menthol  rubbed  up  with  half  an  oiince  of  olive  oil  and 
one  drachm  of  chloroform,  and  incorporated  in  two  and  a  half  ounces 
of  lanoline  (Whitla).  A  menthol  soap  (superfatted)  of  five  per  cent, 
strength,  as  prepared  by  Eichhoff,  may  be  used  with  good  effect, 
locally  or  generally,  the  affected  part  being  well  lathered  with  fhe 
soap.  In  severer  forms  of  pruritus  the  lather  may  be  allowed  to  dry 
on,  or  it  may  be  kept  moist  by  means  of  water-tight  dressings. 

Five  to  fifteen  grains  of  menthol  to  an  ounce  of  simple  ointment  is 
very  useful  in  pruritus  ani  et  pudendi,  and  to  a  less  extent  in  the 
itching  of  eczema.  The  stronger  preparations  may  produce  much 
smarting,  therefore  the  weaker  should  be  first  tried.  This  ointment 
is  often  successful  when  calomel  ointment  fails. 

Menthol  is  used  also  as  a  pigment  to  the  throat,  or  as  an  intra- 
laryngeal  injection  in  the  painful  or  irritable  throat  of  tubercle  of  the 
larynx.    A  twenty  per  cent,  solution  in  olive  oil  is  best  employed; 
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sometimes  a  ten  per  cent,  will  be  more  suitable.  The  Throat  Hospital 
orders  a  fifteen  per  cent,  solution  in  white  aclepsine  oil  as  a  pigment, 
or  half  this  strength  as  a  spray.  ' 

In  nasal  irritation,  and  in  attacks  of  sneezing,  at  the  onset  of  coryza, 
menthol  is  often  used  as  an  inhalation  on  the  dry  inhaler. 

A  piece  of  cotton-wool  saturated  with  a  ten  per  cent,  solution  of 
menthol  inserted  into  each  nostril  at  the  beginning  of  an  attack  of 
coryza,  directly  itching  and  sneezing  begin,  and  allowed  to  remain  for 
four  or  five  hours,  is  said  to  euro  a  cold  in  the  head. 

There  are  numerous  formulae  for  menthol  snufFs,  varying  in  strength 
from  one  per  cent,  (five  grains  to  the  ounce,  Throat  Hospital  Pharma- 
coposia,  up  to  one  in  twenty  or  one  in  ten),  the  vehicle  should  be  some 
simple  powder,  e.g.  the  oxychloride  of  bismuth  or  starch,  or  powdered 
talc,  etc.  Menthol  may  be  combined  with  boric  acid,  chloride  of 
ammonium,  etc. 

Menthol,  as  stated,  has  antiseptic  powers,  and  it  is  probably  in 
virtue  of  this  action  that  Dr.  Selwyn  Russell  finds  that  cutaneous 
inflammations,  such  as  boils,  carbuncles,  excessive  inflammation  fol- 
lowing vaccination,  are  speedily  relieved  by  painting  the  inflamed 
tissue  several  times  a  day  with  a  ten  to  fifty  per  cent,  solution  of 
menthol  in  ether  or  alcohol. 

Taken  internally,  menthol  has  a  very  marked  sedative  effect  upon 
the  stomach,  and  it  is  for  this  reason  highly  recommended  in  some 
forms  of  vomiting,  especially  in  the  continued  vomiting  of  pregnancy ; 
three-fourths  of  a  drop  in  spirituous  solution,  freely  diluted  with 
water,  is  the  dose,  which  should  be  repeated  hourlj^ 


THYMOL 

This,  another  stearoptene,  is  obtained  from  oil  of  thyme,  and  is  closely 
related  to  carbolic  acid  in  its  composition.  Like  carbolic  acid  it  is 
antiseptic,  and  has  been  much  used  for  this  action,  especially  on  ac- 
count of  its  agreeable  odour.  Volckmann's  solution  consists  of  one 
part  of  thymol  dissolved  in  alcohol  and  glycerine,  of  each  twenty 
parts ;  to  this  water  is  added  up  to  1,000  parts.  This  solution  may 
be  used  as  a  spray  or  as  a  lotion. 

Apart  from  the  undoubted  virtue  of  its  fragrance,  it  is  a  question 
whether  thymol  can  claim  any  special  consideration.  In  the  treat- 
ment of  offensive  ]3erspirations,  especially  about  the  feet,  it  may  be 
added  to  the  oleate  of  zinc,  which  is  used  as  a  dusting  powder. 

It  has  been  used  internally  as  an  antiseptic,  in  one-half  to  two-grain 
dose,  or  more,  in  pill  or  in  solution,  spirituous,  oily,  or  watery.  It  is 
very  insoluble  in  water,  one  in  1,100  parts. 
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To  tliia,  aa  one  of  the  most  important  of  the  volatile  oils,  belongs 
a  special  place. 

Turpentine  is  antiseptic.  Applied  to  the  skin  it  excites  a  sensation 
of  warmth,  with  some  redness,  and,  if  the  application  is  sustained, 
blistering  takes  place.  It  is  in  common  use  as  a  rubefacient  and 
counter-irritant,  and  may  be  thus  prescribed  : — Over  a  flannel  wrung 
out  of  hot  water  some  turpentine  or  turpentine  liniment  is  sprinkled, 
and  the  flannel  then  applied  till  it  produces  redness,  tingling,  and 
smarting.  It  is  well  to  bear  in  mind  that,  as  the  smarting  arising 
from  the  application  of  a  turpentine  stupe  goes  on  augmenting  for 
some  time  after  its  removal,  it  should  be  kept  on  no  longer  than  just 
sufHcient  to  excite  a  moderate  degree  of  pain.  Turpentine  stupes 
may  be  employed  as  rubefacients  for  the  same  purposes  as  mustard 
poultices. 

Turpentine  is  often  employed  in  the  form  of  liniment,  and  is  useful 
in  myalgia,  superficial  neuralgia,  and  lumbago.  Turpentine  liniment, 
or  an  ointment  containing  turpentine,  is  useful  in  unbroken  chil- 
blains. 

Dr.  Faulis  employs  the  following  method  in  ringworm: — He  outs 
I  off  the  hair  and  rubs  the  patch  with  turpentine  till  it  smarts.  He 
then  washes  it  well  with  carbolic  soap  (10  per  cent.).  The  smarting 
:  soon  ceases.  After  well  drying  the  skin,  he  paints  on  it  two  or  tlu-ee 
I  coats  of  tincture  of  iodine.  Lastly,  he  anoints  the  hair  with  carbolic 
I  oil  (1  in  20).    He  claims  to  cure  the  worst  cases  in  a  week. 

Turpentine  in  the  stomach  excites  a  sensation  of  warmth,  and  large 
<  doses  may  produce  nausea  and  vomiting.  It  generally,  but  not  inva- 
iriably,  acts  as  a  purgative,  and  if,  after  large  doses,  purgation  does 
mot  take  place,  serious  symptoms  will  sometimes  arise,  due  to  the 
i  absorption  of  the  turpentine,  and  its  action  on  organs  at  a  distance 
I  from  the  intestinal  canal.  Therefore,  when  administered  in  consider- 
:  able  dose,  it  is  desirable  to  give,  either  simultaneously  or  soon  after- , 
'Wards,  some  more  active  and  certain  purgative,  such  as  castor-oil. 
Even  after  large  doses,  the  stomach  and  intestines  of  animals  have 
:  sometimes  been  found  free  from  inflammation. 

In  staying  haemorrhage  from  the  stomach,  arising  from  chronic 
i  ulcer,  or  other  causes,  also  from  the  intestines  in  typhoid,  etc.,  few 
1  remedies  are  more  successful  than  turpentine  given  in  small  doses, 
I  five  to  ten  drops,  very  frequently  repeated.  Later  on  we  shall  speak 
'  of  the  use  of  turpentine  in  controlling  hasmorrhages  from  other,  distant, 
' organs. 

Turpentine  proves  useful  in  certain  states  of  typhoid  fever,  pro- 
bably from  its  direct  action  on  the  intestinal  mucous  coat.  Thus  Dr. 
Wood  has  drawn  attention  to  its  value  in  ten-minim  dose,  repeated 
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every  two  hours,  when  the  tongue  parts  with  its  fur  in  flakes,  and 
instead  of  becoming  and  remaining  moist,  looks  dry  and  glazed,  a 
condition  usually  observed  towards  the  end  of  the  disease,  and 
accompanied  always  by  an  increase  of  the  tympanites,  and  an  aggra- 
vation of  the  other  symptoms.  In  "  the  course  of  twenty-four,  or  at 
most  forty-eight  hours,  some  amelioration  of  the  symptoms  may  be 
observed.  The  tongue  becomes  gradually  moister,  and  covers  itself 
with  a  whitish  fur ;  the  tympanitic  distension  ceases  to  augment,  and 
after  a  time  diminishes;  the  pulse  becomes  less  frequent  and  the 
skin  less  dry  and  harsh,  and  the  patient  enters  slowly  but  regularly 
into  convalescence,  often  without  any  other  remedy.  As  the  case 
improves,  the  quantity  of  the  turpentine  should  be  diminished,  but 
care  should  be  taken  not  to  omit  it  too  hastily."  Dr.  Wood  further 
says,  "  I  will  repeat  that  oil  of  turpentine  may  be  used,  with  great 
hope  of  benefit,  in  any  case  of  enteric  fever  in  the  advanced  stage, 
Avith  a  dry  tongue."  ^. 

Dr.  Graves  employed  it  in  the  same  disease  in  drachm  doses  every 
six  hours  in  extreme  tympanites,  and  he  pointed  out  that  the  remedy 
is  of  no  use  if,  before  and  during  the  production  of  flatulent  disten- 
sion, there  is  diarrhoea  ;  when  this  last  is  the  case,  acetate  of  lead  is 
invaluable.  With  the  tympanites  there  is  very  often  much  prostra- 
tion, with  muscular  trembling,  and  picking  of  the  bed-clothes,  and 
low  muttering  delirium — symptoms  all  of  which,  according  to  Graves, 
are  benefited,  in  many  cases,  by  the  use  of  turpentine. 

This  drug  is  successful  as  a  tape-worm  poison,  though  it  has  now 
given  place  to  milder  and  more  efiicient  remedies.  Large  doses  of 
half  an  ounce  to  an  ounce  must  be  given,  and  should  be  combined  with 
a  purgative,  e.g.  one  ounce  of  castor  oil,  for  if  absorbed,  this  quantity 
may  produce  disagreeable  symptoms.  A  smaller  dose  of  a  drachm  is 
sometimes  ordered  three  times  a  day,  but  the  fuller  dosage  is  best. 

Turpentine  injected  into  the  rectum  will  destroy  thread-worms,  but 
many  other  substances  are  just  as  effective  vermicides. 

Turpentine  enemata  are  useful  in  flatulent  distension  of  the  bowels. 
One  egg  to  each  ounce  of  turpentine  will  be  found  useful  to  incorporate 
it  in  the  enema  of  barley  mucilage  or  thin  gruel. 

Turpentine  may  be  inhaled  with  benefit  in  chronic  bronchitis,  but 
terebene  is  pleasanter  and  preferable. 

Turpentine  passes  readily  into  the  blood,  and  may  be  detected  in 
the  breath  and  sweat,  and  in  an  altered  state  in  the  lu'kie,  giving  to 
this  excretion  an  odour  of  violets  or  of  mignonette.  It  escapes 
chiefly  by  the  kidneys. 

Administered  by  the  mouth  in  large  quantities,  and  especially  if  it 
fail  to  purge,  and  thus  to  escape  promptly  by  the  rectum,  turpentine 

1  Osier  regards  the  emjjloyraent  of  turpentine  as  a  routine  treatment  in 
typhoid  fever  as  a  "  useless  practice,  for  the  perjietuation  of  which  in  this 
generation  H.  C.  Wood  is  largely  responsible." 
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is  absorbed  and  produces  iu  most  persons  some  excitement,  with, 
giddiness,  confusion  of  sight,  quickened  j^i^ilse,  and,  in  extreme  cases, 
insensibility,  with  dilated  pupils.  In  many  instances  it  produces 
bloody  and  scanty  urine,  and,  indeed,  it  may  suppress  this  secretion  ; 
occasionally  it  excites  pain  along  the  urinary  tract,  with  frequent  and 
painful  micturition. 

Dr.  H.  A.  Hare  shows  that  moderate  doses  increase  the  frequency 
of  the  heart's  beats  from  direct  stimulation,  but  that  larger  doses 
reduce  the  frequency  by  stimulation  of  the  vagus  centre.  He  finds, 
also,  that  neither  large  nor  small  doses  have  much  effect  upon  the 
vaso-motor  system.  In  small  doses  turpentine  stimulates  the  whole 
of  the  nervous  system,  the  brain  first  and  most,  but  large  doses 
depress  this  system,  and  lessen  reflex  action. 

As  we  have  said,  it  is  very  efficacious  in  bleeding  from  the  alimen- 
tary tract ;  it  is  also  useful  in  bleeding  from  the  lungs,  nose,  uterus, 
kidneys,  and  bladder.  These  effects  result  probably  from  absorption. 
A  drachm  should  be  given  every  three  hours,  a  dose  which  sometimes, 
however,  causes  sickness,  diarrhoea,  and  even  blood  in  the  urine  ;  but 
should  this  arise,  the  blood  soon  disappears  on  discontinuing  the 
drug.^  Given  to  check  bleeding  from  the  kidneys,  as  in  Bright's 
disease,  it  must  be  administered  in  very  small  quantities,  five-drop 
doses.  It  is  reputed  to  possess  the  power  of  checking  bleeding 
in  the  hsemorrhagic  diathesis,  and  to  be  useful  in  purpura. 

Large  doses  of  this  medicine  are  given  in  puerperal  fever,  but 
authorities  are  divided  as  to  its  usefulness. 

According  to  some  authorities  it  has  been  employed  with  great 
success  in  sciatica,  in  half-ounce  doses,  given  for  four  or  eight  suc- 
cessive nights,  when,  if  it  fail  to  give  relief,  it  may  be  pronounced 
useless  in  that  particular  case. 

Dr.  George  Bird  finds  that  in  20-drop  doses,  thrice  daily,  it  is 
markedly  serviceable  in  lumbago. 

Spirits  of  turpentine,  in  half-drachm  doses,  several  times  daily,  is 
very  useful  in  non-specific  choroiditis. 

It  is  useful  in  chronic  bronchitis  with  j^rofuse  expectoration,  but 
terebene  is  generally  employed.  Dr.  Murrell  finds  terebene  very 
useful  in  winter  cough  with  emphysema. 

Turpentine  is  reputed  to  be  diuretic,  and  is  sometimes  administered 
in  small  doses  with  this  intent  in  Bright's  disease. 

It  has  been  used  in  chronic  cystitis,  in  gonorrhoea,  and  in  gleet. 

Its  stimulant  action  upon  the  respiratory  and  urinary  tracts  is 
probably  explained  in  part  as  a  local  action,  the  drug  being  excreted 
by  the  respiratory  and  urinary  organs. 

*  In  hsemoptysis  the  drug  may  also  be  inhaled.  Douglas  Powell  recom- 
mends in  hemoptysis  thirty  minims  every  two  hours  for  two  doses,  then  in 
half  or  one-third  this  dose— the  dose  to  be  given  in  sweetened  mucilage. 
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It  has  been  given  with  apparent  advantage  in  biliary  colic.i 
Turpentine  is  recommended  in  diphtheria ;  teaspoonful-doses  have 

been  given  thrice  daily  to  young  children. 

Turpentine  is  an  antidote  to  phosphorus,  and  Dr.  Lethoby  says  that 

at  a  lucifer-match  factory  at  Stafford  the  workmen  prevent  necrosis 

of  the  jaw  by  wearing  near  their  breast  a  small  open  vessel  containing 

turpentine. 

The  experiments  of  Personne  on  fifteen  dogs  support  the  view  of 
this  antidotal  action.  To  five  dogs  he  gave  phosphorus  alone,  and 
they  all  died.  To  five  others,  an  hour  or  two  after  the  phosphorus, 
he  gave  turpentine,  and  one  only  died.  To  five  others  he  gave  tur- 
pentine immediately  after  the  phosphorus,  and  only  one  dog  died. 
These  experiments,  however,  are  not  so  satisfactory  as  they  easily 
might  have  been,  as  he  does  not  appear  to  have  given  an  identical 
dose  of  ]Dhosphorus  in  all  his  experiments.  Personne  thinks  that 
phosphorus  produces  asphyxia  by  becoming  oxidized,  and  so  abstracting 
oxygen  from  the  blood.  Pyrogallic  acid  absorbs  oxygen  from  the 
blood,  and  Personne  asserts  that  it  produces  the  same  symptoms  and 
post-mortem  appearances  in  dogs  as  phosphorus.  He  thinks  that 
turpentine  prevents  the  oxidation  of  the  phosphorus,  so  that  the  latter 
is  eliminated  unchanged  without  inflicting  injury  on  the  body. 

KShler  confirms  Personne's  statement  of  the  antidotal  power  of 
turpentine,  but  controverts  his  explanation  of  its  action.  He  gave  to 
twenty-five  animals  from  Q-QOG  to  Q-QO  gramme  of  phosphorus,  and 
4"5  grammes  of  turpentine,  and  on  killing  the  animals  the  tissues 
showed  no  fatty  degeneration,  or  other  sign  of  phosphorus  poisoning. 
Kohler  says  that  a  compound  of  phosphorus  and  turpentine  is  formed, 
which  is  eliminated  through  the  kidneys,  giving  to  the  ui'ine  a  smell 
like  opodeldoc,  and  not  like  that  of  violets. 

Some  experimenters  deny  the  antidotal  virtues  of  turpentine. 
These  contradictory  statements  are  now  reconciled  by  the  observations 
of  Jonas,  who  finds  that  pure  turpentine  has  no  effect  on  phosphorus, 
whilst  French  turpentine  forms  with  it  a  spermaceti-like  crystalline 
mass — turpentine-phosphoric  acid — which  is  said  to  be  harmless  and 
to  be  eliminated  by  the  kidneys  unchanged.  Experiments  with  the 
different  kinds  of  tui'pentine  as  antidotes  to  phosphorus  confirm  these 
conckisions.  The  French  turpentine  must  be  old  and  resinous  to 
ensure  that  it  shall  contain  ozone. 

1  It  is  administered  in  the  form  of  Durande's  remedy,  consisting  of  a  mixture 
of  ether,  3  parts  •,  turiDentme,  2  i^arts :  "  15  minims  of  this  may  be  given  in 
capsule  three  times  a  day,  during  the  intervals  between  the  attacks,  or  every 
four  hours  while  the  attack  is  on  "  (Whitla). 
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Group  containing:  — 
NUTMEGS. 
CLOVES. 

CANELLA  BARK. 
CINNAMON  BARK. 
CAJEPUT  OIL. 
OIL  OF  ANISE. 
EENNEL. 
CARAWAY. 
CORIANDER. 
DILL. 

ELDER  FLOWERS. 
OIL  OF  LAVENDER. 
OIL  OF  ROSEMARY. 
OIL  OF  SANDAL  WOOD. 
OIL  OF  PEPPERMINT. 


OIL  OF  SPEARMINT. 
OIL  OF  RUE. 
OIL  OF  LEMONS. 
CUBEBS. 

BUCHU  LEAVES. 

BALSAM  OF  TOLU. 

BALSAM  OF  PERU. 

COPAIBA. 

MEZEREON. 

SASSAFRAS. 

STORAX. 

JUNIPER. 

APIOL. 

TEREBENE. 

BENZOIN,  Etc. 


This  group  consists  of  volatile  oils,  or  substances  containing  volatile 
oils.  Some  of  the  members  contain  in  addition  a  bitter  constituent 
and  are  tonic.  Most  of  the  volatile  oils  are  antiseptic,  some  power- 
fully so. 

The  ethereal  oils  penetrate  the  cuticle,  and  excite  slight  inflamma- 
tion. Some  are  applied  as  rubefacients  to  rheumatic  and  gouty  joints, 
to  the  face  as  counter-irritants  in  toothache,  etc.  In  these  and  other 
cases  the  essential  oils  seem  to  exert  not  merely  a  counter-irritation, 
but  to  act  also  as  local  anaesthetics.  Dr.  Alfred  Wright,  of  Finchley, 
says  that  in  China  he  learned  from  the  natives  the  practice  of  paint- 
ing oil  of  peppermint  on  the  face  in  facial  neuralgia.  He  uses  it  also 
for  the  pain  of  gout,  the  relief  which  it  gives  in  both  instances  being 
often  almost  instantaneous.  There  is  a  German  quack  anti-neiiralgic 
liniment  which  consists  chiefly  of  oil  of  peppermint. 

Balsam  of  Peru  is  a  useful  adjunct  to  ointment  in  broken  chilblains. 
Dr.  Robertson,  of  Cheltenham,  recommends  strongly  the  local  applica- 
tion of  cajeput  oil  in  chilblains,  stating  that  sometimes  one  application 
will  effect  a  cure.    {See  Iodine.) 

All  the  essential  oils  destroy  lice,  whether  situated  on  the  head, 
trunk,  or  pubes ;  but  in  "  louse  disease  "  oil  of  rosemary  and  powdered 
pyrethrum  are  generally  preferred. 

Many  excellent  authorities  extol  storax  and  Peruvian  balsam  in 
itch,  and  the  following  preparations  are  very  useful  .-—Storax,  an 
ounce;  olive  oil,  two  drachms.  Or,  rectified  spirit,  two  drachms; 
storax,  an  ounce  ;  olive  oil,  a  drachm  ;  mix  the  first  two  ingredients, 
and  add  the  olive  oil  to  them.  The  whole  body,  except  the  head,  is  to 
be  carefully  rubbed  with  either  preparation.  One  application,  it  is 
said,  kills  the  insects ;  but,  to  avoid  the  risk  of  failure,  it  is  better  to 
repeat  the  application  in  twelve  or  twenty-four  hours.   These  applica- 
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tions  cause  no  irritation  of  the  skin,  and  tliey  possess  the  additional 
advantage  of  an  agreeable  odour.  Although  not  necessary  to  the 
success  of  this  treatment,  yet  for  the  sake  of  cleanliness,  a  warm  bath 
should  be  given  before  and  after  the  inunctions. 

Dr.  McCall  Anderson  recommends  storax  highly,  asserting  that  it  is 
as  efficacious  as  sulphur,  while,  unlike  sulphur,  instead  of  irritating  it 
soothes  the  skin.  His  formula  is  :-Storax,  one  ounce ;  lard,  two  ounces ; 
melt  and  strain  (Shoemaker). 

The  compound  tincture  of  benzoin  painted  on  the  skin,  or  mixed 
with  water,  will  sometimes  allay  the  itching  of  urticaria,  eczema,  etc. 

Benzoic  acid  dissolved  in  spirits  of  eau  de  Cologne  is  also  very  use- 
ful in  urticaria. 

The  compound  tincture  of  benzoin  in  the  proportion  of  one  teaspoon- 
ful  to  a  pint  of  water  at  140°  Tah.  gives  a  most  sedative  inhalation 
in  congestion  and  irritation  of  the  pharynx  and  larynx.  Benzoic  acid 
also  in  the  proportion  of  a  drachm  added  to  a  pint  of  hot  water,  and 
used  as  an  inhalation  night  and  morning,  is  often  beneficial  in  bron- 
chitis, and  even  in  chronic  phthisis— easing  cough  and  lessening 
expectoration. 

Terebene  is  a  useful  inhalant;  in  chronic  bronchitis  five  to  ten 
minims  should  be  added  to  a  pint  of  hot  water  at  140°  Fah.,  or  should 
be  dropped  on  a  handkerchief  and  placed  near  or  over  the  mouth. 

The  members  of  this  group  have  a  warm,  and  many  of  them  an 
agreeable  taste.  Oil  of  peppermint,  orange  flower  water,  oil  of  cin- 
namon, oil  of  lemons,  are  much  used  to  conceal  the  flavour  of  disagree- 
able medicines. 

In  the  stomach  these  oils  excite  a  sensation  of  warmth,  and  some 
of  them  are  used  to  increase  appetite  and  digestion.  In  large  doses 
they  excite  slight  inflammation  of  the  stomach  and  intestines.  Many 
of  them,  as  oil  of  cloves,  oil  of  cinnamon,  oil  of  anise,  oil  of  fennel,  oil 
of  coriander,  oil  of  caraway,  oil  of  peppermint,  are  employed  to  pre- 
vent the  griping  pains  of  purgative  medicines.  It  will  be  remembered 
that  these  oils  possess  anaesthetic  powers. 

Some,  e.g.  cloves  and  cinnamon,  are  useful  in  diarrhoea  as  adjuncts 
to  astringents.  Their  stimulant  action  on  the  muscular  coat  of  the 
stomach  and  intestines  overcomes  colic  and  causes  the  expulsion 
of  wind ;  oil  of  cajeput  (especially)  and  oil  of  cloves  are  generally 
preferred  in  flatulence.  Spirits  of  horseradish,  in  half-drachm  or 
drachm  doses,  are  also  highly  approved  in  flatulence.  The  term  car- 
minative is  applied  to  these  drugs  because  of  their  power  to  assuage 
pain  (colicky),  and  dispel  flatulence. 

It  is  probable  that  these  oils  pass  readily  into  the  blood,  and  for 
the  most  part  act  like  turpentine,  but  whether  they  undergo  any 
changes  in  the  blood  is  at  i^resent  unknown. 

After  absorption,  certainly  in  large  dose,  they  exert  sedative 
powers  upon  the  nervous  system.    This  power  has  been  made  use  of 
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iu  the  group  of  hysterical  affections  in  which  an  ill-controlled  nervous 
system  manifests  itself  at  times  in  disorderly  movements,  or  even 
convulsive  seizures.^  The  influence  of  the  volatile  oils  in  combating 
the  cramps  or  spasms  of  the  alimentary  tract  present  in  colic,  from 
whatever  cause,  is  another  instance  of  their  sedative  action,  though 
iu  this  case  the  action  is  pi'obably  direct  upon  the  bowel.  This  group 
is  hence,  on  both  counts,  spoken  of  as  antispasmodic. 

Lavender,  rosemary,  rue,  cinnamon,  and  some  other  members  of 
this  group  are  given  as  stimulants  to  nervous  and  hysterical  persons 
affected  with  depression  of  spirits  and  other  symptoms ;  but  they 
soon  lose  their  effect,  unless  given  in  increased  doses. 

These  oils,  and  the  resins  derived  from  them,  escape  from  the  body, 
in  part  by  the  breath  and  perspiration,  but  chiefly  by  the  urine,  and 
in  their  passage  along  the  urinary  tract  they  stimulate  or  irritate 
its  mucous  membrane.  Copaiba  will  sometimes  cause  bloody  u.rine 
with  strangury  and  pain  in  the  bladder. 

I  know  of  no  remedy  so  useful  in  chronic  cystitis  as  pareira.  Two 
to  three  drachms  of  the  liquid  extract  every  three  or  four  hours 
speedily  reduces  the  amount  of  blood  in  the  urine,  and  more  slowly 
reduces  the  pus  and  mucus.  At  the  same  time  it  often  promotes 
appetite.    {See  Pareira.) 

Copaiba,  cubebs,  and  especially  buchu,  are  commonly  used  in  chronic 
inflammation  of  the  bladder  and  urethra. 

Copaiba  and  cubebs  are  used  in  gonorrhoea  and  gleet ;  cubebs  often 
succeeds  when  copaiba  fails.  Copaiba  benefits,  it  is  said,  the  chronic, 
but  aggravates  the  acute,  stages  of  gonorrhoea ;  while  ciibebs,  which 
must  be  given  in  large  dose,  is  considered  to  be  only  useful  at  the 
commencement  of  an  attack.  Copaiba,  however,  often  relieves  promptly 
an  acute  attack.  Emulsified  copaiba  has  been  used,  especially  in  the 
case  of  women,  as  an  injection  for  gonorrhcsa. 

Oil  of  sandal-wood,  in  doses  of  fifteen  minims,  three  times  a  day,  is 
useful  in  acute  and  chronic  gonorrhoea. 

Balsam  of  copaiba,  in  ten  to  fifteen  minim  dose,  acts  sometimes  as 
a  powerful  diuretic,  and  Dr.  Wilks,  who  uses  it  with  much  success, 
finds  that  the  diuretic  properties  reside  in  the  resin.  Copaiba  has 
been  found  very  useful  in  some  cases  of  ascites,  removing  entirely  the 
abdominal  dropsy,  and  in  the  dropsy  of  Bright's  disease  I  have  in 
many  cases  used  the  resin  in  ten  to  fifteen  grain  dose,  often  with 
great  effect.  I  have  seen  it  answer  in  cardiac  dropsy  and  in  cases  of 
ascites,  where  the  kidneys  were  healthy,  as  well  as  in  ascites  where 
there  was  fatty  degeneration  of  the  kidneys,  and  again  in  Bright's 
disease,  where  the  kidneys  seemed  to  be  the  seat  of  fibroid  change 
and  of  fatty  degeneration,  being  as  a  whole  much  contracted,  granular, 
red,  and  firm,  the  much  contracted  cortex  showing  at  the  same  time 

*  Valerian,  musk,  and  the  foetid  gum  resins  are  more  powerful  than  the 
group  now  under  consideration. 
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numei;ous  small  opaque  buff-coloured  spots.    I  have  seen  it  remove 

^:^rt^'rr'^''^f  P-babl/to  aleTtty 

uc  ney,  and  I  have  also  known  the  resin  benefit  the  chron  c  disease 
left  by  an  attack  of  acute  Bright's  disease  ;  it  has  likewise  prevaUed 
over  a  case  of  cardiac  dropsy,  with  a  small  amount  of  albume'n'n  the 
unne  and  with  signs  of  general  decay.  However,  in  cases  which 
seemed  exactly  similar  I  have  known  it  to  fail  entirely,  leading  me  to 
think  that  success  or  failure  depends  less  on  the  nature  of  the  disease 
than  on  some  individual  peculiarity.  In  some  cases  as  stated  copaiba 
causes  bloody  unne,  yet  in  others  I  have  seen  a  large  amount  of  blood 
in  the  unne  disappear  quickly  under  the  influence  of  copaiba  resin. 

Many  persons  esteem  juniper  highly  as  a  diuretic  in  scarlatinal 
clrojosy. 

Upon  the  respiratory  tract,  whence  these  drugs,  in  part,  escape,  they 
also  act,  and  thus  the  tincture  of  cubebs  in  half-drachm  or  drachm 
dose  m  half  a  tumbler  of  linseed  tea,  thrice  dailv,  is  very  useful  in 
coughs  due  to  clii-onic  catarrh,  or  in  those  following  upon  influenza  or 
again  m  simple  acute  catarrh,  and  in  the  cough  of  emphysematous 
patients.    It  often  indeed  cures  cough  "  like  a  charm." 

In  chronic  bronchitis,  and  especially  in  the  profuse  secretion  of 
bronchorrhcBa,  Dr.  George  Bird  speaks  very  highly  of  cubebs  in  half- 
drachm  dose,  made  into  a  stiff  electuary  with  copaiba  balsam ;  the 
bolus  to  be  swallowed  in  wafer  paper  three  or  four  times  daily. 

Balsam  of  Tolu  and  balsam  of  Peru,  and  copaiba,  are  given  in 
chronic  bronchitis  with  a  copious  secretion  of  muco-pus. 

Cajeput  oil  is  said  to  relieve  the  pain  of  dysmenorrhoea ;  one  drop 
may  be  given  on  sugar  every  hour  or  two  till  twelve  di'ops  have  been 
taken  (Whitla).  Apiol  (derived  from  parsley)  may  be  given,  in  cap- 
sules containing  3  minims,  every  two  hours  for  six  or  eight  doses  ;  it  is 
likewise  very  useful  in  amenorrhoea  given  just  before  the  expected 
period  (Whitla).  Drachm  doses  of  oil  of  cinnamon,  given  several 
times  daily,  is  strongly  recommended  in  menorrhagia  and  flooding. 

Some  members  of  this  group  are  held  to  possess  alterative  powers, 
and,  in  particular,  mezereon  and  sassafras  are  reputed  to  be  useful  in 
syphilis  and  in  chronic  rheumatism. 

Senator  finds  benzoic  acid,  in  the  dose  of  150  to  180  grains  daily, 
useful  in  acute  rheumatism,  though  inferior  to  salicylic  acid. 

Copaiba  occasionally  produces  a  rash,  sometimes  like  urticaria, 
sometimes  very  closely  simulating  the  papules  of  measles,  but,  as  a 
means  of  distinguishing,  there  is  no  fever  with  copaiba-rash.  If  the 
medicine  is  continued,  the  papules  last  many  days.  The  rash  does 
not  begin  on  the  face,  and  then  spread  dowuAvards  over  the  body,  but 
it  is  patchy,  and  shows  a  preference  for  the  neighbourhood  of  joints. 
In  doubtful  cases,  where  patients  deny  that  they  have  taken  copaiba, 
it  may  be  detected  in  the  urine  by  the  smell,  and  with  still  greater 
certainty  by  chemical  re-agents,  for,  if  copaiba  is  present,  nitric  acid 
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makes  the  urine  turbid,  which  turbidity  heat  dispels.  Copaiba  may 
also  be  extracted  from  the  urine  by  shaking  it  up  Avith  ether. 

Probably  most  of  these  ethereal  oils  escape  from  the  body  in  the 
urine,  but,  from  AVeikart's  experiments,  quoted  by  Parkes,  this  does 
not  appear  to  be  the  case  with  copaiba,  the  volatile  oil  being,  it  is 
stated,  destroyed  in  the  body,  and  only  its  resinous  principle  appearing 
in  the  urine. 

Many  of  these  oils  may  be  prescribed  in  capsules. 


EUCALYPTUS 

From  several  species  of  eucalyptus  a  volatile  oil,  the  oil  of  eucalyptus, 
is  obtained.  It  belongs  to  the  class  of  volatile  oils  just  described,  but 
deserves,  perhaps,  separate  mention.  Prom  the  oil  of  eucalyptus,  by 
fractional  distillation,  a  somewhat  purer  oil,  termed  eucalyptol,  is  pre- 
pared. 

Eucalyptol  destroys  the  lower  forms  of  life  and  is  a  powerful 
antiseptic  and  disinfectant.  It  is  more  antiseptic  than  quinine,  and 
this  property  increases  by  keeping,  whereby  it  becomes  partially 
oxidized.  It  arrests  the  amoeboid  movements  of  white  corpuscles. 
When  applied  to  the  skin  and  its  evaporation  is  prevented,  it  excites 
redness,  and  even  vesication. 

Eucalyptus  and  its  oil  possess  a  warm  camphoraceous  taste,  and  they 
increase  the  salivary  and  intestinal  secretions,  producing  copious  and 
soft  motions,  whilst  large  doses  excite  diarrhoea,  and  the  stools  smell 
of  the  oil.    The  active  principles  are  readily  absorbed. 

Eucalyptol  excites  perspiration. 

In  large  doses  it  acts  on  the  kidneys  like  turpentine,  copaiba,  and 
cubebs,  and,  like  these  drugs,  is  useful  in  small  doses  in  acute  and 
chronic  nephritis.  Eucalyptol  is  highly  praised  in  chronic  inflamma- 
tion of  the  bladder,  and  in  chronic  catarrh,  generally  of  the  genito- 
urinary tract. 

In  toxic  doses  it  probably  depresses  the  spinal  cord,  the  brain, 
medulla  oblongata,  and  heart,  and  so  induces  drowsiness,  shallow 
breathing,  and  lowered  arterial  tension.  It  kills  by  arresting  re- 
spiration. 

The  active  principles  are  eliminated  by  the  skin,  the  bronchial 
mucous  membrane,  and  the  kidneys. 

Oil  of  eucalyptus  is  employed  locally  as  an  antiseptic,  and  various 
forms  of  dressings  impregnated  with  it  have  been  introduced. 

A  solution  in  olive  oil,  1  in  50,  may  be  employed  as  an  inunction  to 
the  body  in  scarlet  fever,  in  place  of  carbolic  oil,  also  1  in  50  (Whitla). 
This  will  be  of  chief  value  during  the  desquamative  stage. 

Mixed  with  iodoform  it  is  a  useful  application  in  chancrous  sores 
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and  W  chancres;  with  iodoform  and  vaseline  it  is  sometimes  very 
uselul  m  the  dry  stage  of  eczema. 

The  same  combination  may  be  employed  in  cancer  of  the  rectum  or 
01  the  uterus  It  is  sometimes  employed  topically  in  diphtheria,  tlie 
oil  being  applied  to  the  throat  and  also  used  as  an  inhalation 

Twenty  drops  inhaled  several  times  a  day  from  an  oro-nasal  inhaler 
will  olten  relieve  cough  in  chronic  bronchitis  and  chronic  phthisis  In 
most  cases  it  is  decidedly  inferior  to  creasote,  but  it  sometimes  suc- 
ceeds where  creasote  fails,  and  it  may  be  employed  when  the  smell  of 
creasote  cannot  be  tolerated.  As  a  vapour  it  may  be  used  according 
to  the  formula :-Oil  of  eucalyptus,  20  drops;  light  carbonate  of 
magnesia,  10  grams  ;  water  to  one  ounce ;  of  this  a  teaspoonful  in  a  pint 
of  water  at  140°  Fah.  for  each  inhalation.  {Throat  Hospital  Phar- 
macopozia.) 

It  is  used  in  the  form  of  medicated  cigarettes  in  asthma,  and  is 
highly  commended  in  chronic  bronchial  catarrh,  and  in  bronchoiThoea 
to  check  the  secretion. 

Preparations  of  eucalyptus  are  given  in  atonic  dyspepsia,  chronic 
gastric,  and  intestinal  catarrh,  and  in  vomiting  from  sarcina3. 
Eucalyptol  is  used  as  an  injection  for  thread-worms.  It  is  given  in 
the  various  symptoms  connected  with  the  change  of  life,  as  flatulence, 
paljoitation,  flushings. 

It  is  said  to  contract  the  spleen,  and  to  be  useful  in  intermittent 
fever,  but  in  most  cases  it  is  undoubtedly  much  inferior  to  quinine. 


VALERIAN.    VALERIANATE  OF  ZINC.  VALERIANATE 
OF  QUININE.    VALERIANATE  OF  AMMONIA 

Like  turpentine  and  the  volatile  oils,  valerian  produces  a  sensation 
of  warmth  in  the  stomach,  a  quickened  pulse,  some  mental  excitement, 
and,  in  large  dose,  even  delirium. 

In  the  root  of  valerian  there  is  present  a  volatile  oil,  and  an  acid, 
valerianic  acid,  of  which  latter  several  salts  are  prescribed,  e.g.  the 
valerianates  of  iron,  zinc,  ammonium,  sodium  and  quinine. 

Some  prefer  valerian  or  its  preparations,  especially  the  tinctures, 
and  ascribe  most  of  the  efficacy  of  the  drug  to  the  volatile  oil ;  others 
prefer  the  salts  of  valerianic  acid.  According  to  Pierlot,  the  active 
principle  of  valerian  is  the  oil  of  valerian,  which  itself  "consists  of  a 
mixture  of  valerian  camphene,  valerian  camphor,  valerianic  acid,  resin 
and  water  "  (H.  C.  Wood). 

Valerianate  of  zinc  is  very  useful  for  those  numerous,  distressing, 
and  changeable  symptoms  included  under  the  heading,  hysteria,  which 
so  frequently  occur  in  women  at  the  menopause.  Thus  it  will 
generally  remove  "flushings  of  the  face,"  "hot  and  cold  perspirations," 
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restlessness,  nervousness,  depression  of  spirits,  sensation  of  suffocation 
in  the  throat,  throbbing  of  the  temples,  fluttering  at  the  heart,  heat 
and  weight  on  the  top  of  the  head.  In  many  instances  these  symptoms 
depend  on  uterine  derangements,  or  on  piles,  dyspepsia,  or  constipation  ; 
but  when  they  persist  after  the  removal  of  all  discoverable  disease,  or 
in  cases  where  no  cause  for  the  symptoms  can  be  detected,  valerianate 
of  zinc  is  often  very  beneficial.  Oxide  of  zinc  does  good,  but  is 
certainly  inferior  to  the  valerianate.  In  many  instances,  however, 
valerianate  of  zinc  fails  in  the  very  cases  in  which  we  should  expect 
it  to  be  useful,  our  knowledge  of  the  conditions  indicating  the  employ- 
ment of  these  medicines  being  at  present  not  sufficiently  precise  to 
enable  us  to  predict  the  cases  in  which  they  will  be  likely  to  succeed. 
It  may  be  given  in  3  to  5  grain  dose  in  a  silvered  or  coated  pill,  but 
smaller  doses  of  1  or  2  grains  are  often  effectual. 

Should  valerianate  of  zinc  fail  in  any  given  case,  it  will  be  well  to 
adopt  Dr.  Brunton's  suggestion,  and  give  the  oxide  of  zinc  along  with 
a  preparation  of  valerian  root. 

Valerian  has  been  used  with  occasional  advantage  in  epilepsy,  but 
whether  in  true  epilepsy,  or  merely  in  the  hysterical  form  of  the 
disease,  does  not  always  appear. 

Valerianate  of  zinc,  or  valerianate  of  ammonium,  in  twenty-grain 
dose,  relieves,  sometimes,  neuralgia  of  the  face  or  head.  It  is  recom- 
mended in  megrim  in  doses  of  from  two  to  five  grains  thrice  daily.  It 
is  said  that  valerian  preparations  will  control  the  paroxysms  of  whoop- 
ing-cough, and  the  involuntary  movements  of  chorea.  Large  and 
increasing  doses  of  valerian  are  stated  to  be  useful  in  diabetes 
insipidus. 

Neligan  considers  valerian  a  powerful  anthelmintic,  and  especially 
recommends  it  when  the  worms  excite  convulsions. 


ASSAFCETIDA.   AMMONIACUM.  GALBANUM 

These  substances  are  sometimes  known  as  the  foetid  gum  resins ; 
they  contain  each  a  volatile  oil,  to  which  they  probably  owe  their 
chief  medicinal  value. 

They  act  very  similarly  on  the  body,  but  assafcstida,  probably 
because  it  contains  most  volatile  oil,  is  the  most  powerful. 

Assafoetida  has  a  warm  and  disagreeable  characteristic  taste ;  it 
stimulates  the  stomach  and  intestines,  expels  wind,  and  in  large 
doses  often  excites  nausea  and  vomiting.  It  increases  the  secretion 
from  the  mucous  membrane  of  the  intestines,  and  hence  acts  as  a  mild 
purgative.  It  is  probable  that  the  active  principles  of  these  drugs  do 
not  pass  quickly  into  the  blood,  for  they  make  the  eructations  offen- 
sive for  twenty-four  hours,  or  longer. 

They  generally  quicken,  but  sometimes  retard  the  pulse. 
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A  full  close  of  assafcetida  induces  general  exhilaration,  and  some- 
times "various  nervous  or  hysterical  phenomena,  and  a  general  sense 
of  malaise  "  (Jorg).    It  often  produces  headache  and  giddiness. 

Assafostida  is  said  to  increase  the  bronchial  secretion  and  the  per- 
spiration. 

It  does  not  affect  all  persons  similarly,  for  Pidoux  took  enormous 
doses  without  experiencing  any  inconvenience,  except  from  the  offen- 
sive smell  of  the  fteces. 

Assafcetida  is  very  useful  in  hysteria,  in  many  cases  removing 
hysterical  headache  and  certain  peculiar  sensations  in  the  head.  It 
IS  also  useful  in  hysterical  flatulence. 

Assafcetida  is  useful  in  the  flatulence  of  young  children,  uncon- 
nected with  constipation  or  diarrhosa.  A  teaspoonful  every  hour  of 
a  mixture  containing  a  drachm  of  the  tincture  to  half  a  pint  of  water 
IS  readily  taken  by  children,  and  is  strong  enough  to  speedily  relieve 
distension.  When  the  flatulence  is  due  to  constipation  or  diarrhoea, 
assafcetida  does  very  little  good.  The  enema  assafcetidje,  B.P.,  is  used 
in  flatulent  distension  of  the  bowel. 

Assafcetida  has  been  recommended  in  asthma. 

All  members  of  this  group  are  useful  in  chronic  bronchitis,  with 
much  wheezing  and  abundant  discharge,  symptoms  commonly  met 
with  in  elderly  people  ;  but  in  cases  such  as  these,  ammoniacum  is 
generally  preferred  to  assafcetida. 

We  may  sum  up  the  actions  of  this  group  as  :- A  stimulant  action 
upon  the  bowel  (carminative),  of  much  the  same  nature  as  that  which 
condiments  exert ;  a  stimulant  action  on  the  respiratory  mucous  mem- 
brane ;  and  a  stimulant  action  on  the  nervous  system  generally.  The 
indications  accordingly  are,  atony  of  alimentary  and  respiratory  tracts, 
and  of  the  nervous  system. 


MUSK.  CASTOR 

These  medicines,  although  once  highly  esteemed  by  Graves  and 
Cullen,  musk  especially,  are  now  bat  seldom  used.  Their  peculiar 
and  characteristic  odour  is  oppressive  and  sickening,  and  sometimes 
causes  headache,  giddiness,  and  even  faintness ;  hence  musk  is  ill- 
adapted  for  the  sick-room.    These  substances  have  a  bitter  taste. 

J  org  asserts  that  musk,  in  two  to  five-grain  dose,  causes  weight 
at  the  stomach,  eructations,  dryness  of  the  oesophagus,  heaviness  of 
the  head,  giddiness,  headache,  followed  by  sleepiness,  faintness,  and  a 
sensation  of  heaviness  in  the  whole  body.  In  very  large  dose  both  drugs 
may  cause  trembling  of  tho  limbs,  and  even  convulsions.  It  is  said 
that  they  strengthen  and  quicken  the  pulse.  Trousseau  and  Pidoux 
failed  to  obtain  these  symptoms,  noticing  only  headache  with  giddi- 
ness, the  pulse  being  unaffected. 
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Dr.  Graves  employed  nmsk  in  typluis  and  otlier  fevers,  to  prevent 
prostration,  and  to  strengthen  a  weak  and  feeble  pulse,  and,  indeed, 
it  is  upon  the  stimulating  eflfects  of  musk,  observed  clinically,  in  such 
adynamic  states,  that  the  fame  of  musk  rests.  Recourse  is  often  had 
to  it  as  a  last  resoui'ce. 

Trousseau  spoke  highly  of  it  in  the  pneumonia  of  drunkards,  a 
condition  marked  by  great  prostration.  He  prescribed  it  in  divided 
doses,  frequently  repeated  up  to  15  grains  per  diem. 

Professor  Horatio  Wood  commends  musk  highly  in  delirium 
tremens  and  the  typhoid  state  of  the  acute  specific  fevers.  He  gives 
ten  to  fifteen  grains  with  ten  to  twenty  drops  of  laiidanum  per  anum 
suspended  in  mucilage ;  the  laudanum  is  added  to  secure  the  retention 
of  the  mask.  He  draws  attention  to  the  fact  that  it  soon  loses  its 
effect  by  repetition.  The  effect  of  the  above  dose  lasts,  he  says,  for 
six  hours. 

There  is  general  consent,  that  to  be  of  use  in  these  grave  crises  the 
drug  must  be  administered  with  a  free  hand. 

In  cardiac  dyspnoea,  ten  drops  of  tincture  of  musk  given  every 
quarter  of  an  hour,  for  four  or  six  doses,  is  recommended  to  remove 
the  oppression  of  breathing  and  to  induce  good  sleep. 

These  remedies  are  employed  in  melancholia,  and  for  many  of  those 
anomalous  but  distressing  symptoms  grouped  under  the  heading, 
hysteria.  They  have  been  given  in  chorea,  epilepsj^,  whooping-cough, 
nervous  palpitation,  cramps  of  various  parts  of  the  body,  and  even  in 
tetanus. 

According  to  Whitla,  Dr.  Champneys  finds  great  value  in  the 
tinctui-e  of  castor  in  the  treatment  of  dysmenorrhoea.  Cases  rebel- 
lious to  the  usual  drugs  have  suddenly  yielded  to  this  medicine.  He 
orders  it  in  twenty  to  thirty  drop  dose,  three  or  four  times  a  day, 
during  the  pain  ;  he  may  or  may  not  combine  it  with  a  few  drops  of 
tincture  of  nux  vomica. 

There  are  two  great  drawbacks  to  the  use  of  musk  : — (1),  its  great 
cost,  and  (2),  still  more  important,  the  frequency  with  which  it  is 
adulterated,  and  the  difficulty,  hence,  of  securing  a  reliable  drug. 

Musk  and  castor  belong  to  the  class  of  tonics,  nervine  so-called ; 
they  present  many  affinities  to  valerian,  sumbul,  and  the  foetid  gum 
resins. 


MUSTARD  {See  Counter-Irritation) 

In  mustard  and  capsicum  we  have  substances  which  possess  acrid, 
irritating  powers  of  which  use  is  made  in  both  health  and  disease. 
Thus  they  are  employed  as  condiments  in  the  former  state — if,  indeed, 
we  may  regard  as  perfect  health  that  condition  of  body  which  calls 
for  the  use  of  condiments — and  in  the  latter  state,  disease,  they  are 
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made  use  of  abundantly  as  irritants  or  counter-irritants.  As  condi- 
ments t],ey  come  close  to  the  group  of  the  fcBtid  gum  resins,  but  wo 
shall  here  consider  only  their  use  as  irritants.  Mustard  f^our  de- 
velops, when  moistened,  an  acrid  volatile  oil 

A  mustard  poultice  is  in  common  household  use  as  a  counter-irri- 
tant, and  an  excitant.    Much  that  has  been  said  of  blisters  applies 
to  mustarf  poultices,    (.^e.  Counter-Irritation.)    As  has  been  else- 
where stated,  cantharides  need  seldom  be  applied  to  the  extent  of 
much  vesication  in  order  to  develop  its  best  powers,  and,  with  regard 
to  mustard,  this  holds  yet  more  strictly,  for  vesication  sLuld  be  care- 
ful y  avoided,  since  the  sore  so  produced  is  intractable,  heals  slowly, 
and  pains  sharply.    Although  mustard  may  be  used  in  all  cases  where 
we  employ  cantharides,  short  of  vesication,  still  there  are  differences 
in  action.    A  mustard  poultice  is  more  painful  than  a  blister ;  it  pro- 
duces a  severe  burning,  soon  becoming  unendurable,  and  if  not  speedily 
removed  it  causes  troublesome  vesication.    A  mustard  poultice  can 
rarely  be  borne  longer  than  twenty  minutes  or  half  an  hour;  and  if 
the  skm  is  delicate,  as  in  children  and  many  women,  it  cannot  be 
endured  for  so  long.    Owing  to  the  pain  produced,  and  owing  also  to 
Its  more  prompt  action,  a  mustard  poultice  is  more  effective  than  a 
blister  when  applied  to  rouse  a  drowsy  and  comatose  patient,  as,  for 
instance,  m  poisoning  by  opium  or  alcohol,  or  in  certain  conditions 
occurring  in  the  course  of  fevers.    (See  Counter-Irritation.) 

Mustard  leaves  may  be  used  in  place  of  a  mustard  poultice.  As 
they  olten  produce  rather  severe  pain,  one,  two,  or  three  layers  of 
damped  mushn  may  be  placed  between  the  leaf  and  the  skin. 

When  a  mustard  poultice  is  employed  to  affect  deep-seated  diseased 
organs,  as  the  lungs  in  bronchitis,  pleurisy,  or  pneumonia,  its  action 
should  be  sustained  for  a  long  time,  and  should  be  distributed  over  a 
considerable  extent  of  surface;  the  larger  the  tract  of  skin  attacked, 
the  greater,  indeed,  is  its  influence  on  the  organs  beneath.  Small 
mustard  poultices  may  be  used  to  remove  a  localized  pain,  but  they  are 
in  general  of  much  less  use.  The  poultice,  therefore,  diluted  with  bread 
or  oatmeal,  should  be  of  size  sufficient  to  cover  the  front  or  back  of 
the  chest,  or  both,  and  should  be  kept  on  for  five,  six,  or  more  hours. 
There  is  a  prevalent  idea,  perhaps  a  true  one,  that  the  action  of 
cantharides  is  more  searching,  and  affects  the  deeper  parts  more 
thoroughly. 

In  bronchitis  in  children  the  whole  chest  should  be  enveloped  in  a 
jacket-poultice,  which  may  be  retained  in  its  place  by  the  following 
contrivance  :— The  poultice  is  spread  on  a  piece  of  linen,  sufficiently 
large  for  the  purpose,  to  which  tapes  are  tacked  ;  the  tapes  may  be 
tied  over  each  shoulder,  and  at  three  places  in  front  of  the  chest. 
The  poultice  is  to  be  made  with  tepid  water,  for  boiling  water  evapo- 
rates or  interferes  Avith  the  development  of  the  active  principle; 
vinegar  destroys  the  same  acrid  principle,  and  alcohol  prevents  its 
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formation.  On  removing  the  poultice  the  skin  is  to  be  sponged  with 
warm  water,  or,  if  the  smarting  is  severe,  with  ether ;  the  applica- 
tion now  of  a  layer  of  cotton-wool,  although  for  the  first  few  minutes 
it  may  aggravate  the  pain,  soon  subdues  it  altogether. 

A  general  mustard-bath,  when  appropriately  used,  often  does  great 
good.  Although  almost  exclusively  used  for  children,  it  is  just  as^ 
serviceable  for  adults.  It  may  be  employed  on  the  recession  of  the 
rash  of  any  of  the  eruptive  fevers,  to  bring  back  the  rash  to  the 
skin.  In  the  severe  general  bronchitis  of  children,  this  form  of  bath 
is  of  gi'eat  service  as  a  counter-irritant.  A  tablespoonful  of  mustard 
should  be  added  to  a  bath  sufficiently  large  for  the  child,  who  should 
be  held  in  it  by  the  nurse  till  her  arms  tingle  and  smart. 

In  cases  of  arrested  catamenia  a  mustard  sitz-bath  may  be  used  to 
redden  and  irritate  the  skin  of  the  buttocks  and  thighs  for  a  few  days 
before,  and  dui-ing  the  time  the  missing  discharge  is  due.  A  course 
of  mustard-baths  assists  considerably  the  restoration  of  the  iiterine 
functions. 

Added  to  a  hot  foot-bath,  mustard  is  used  to  relieve  headache,  con- 
gestion of  the  head,  and  inflammations  of  the  internal  organs.  Applied 
to  the  nape  of  the  neck,  a  mustard  poultice,  or  the  more  convenient 
miTstard  leaf,  covered  with  one,  two,  or  three  folds  of  muslin,  accord- 
ing to  the  susceptibility  of  the  patient  to  the  action  of  the  poultice, 
is  often  serviceable  in  various  forms  of  headache. 

It  excites  in  the  stomach  a  sensation  of  warmth,  and  slight  pain, 
which  may  be  mistaken  for  hunger,  whence  the  notion  that  mustard 
sharpens  the  appetite,  and  promotes  digestion ;  it  has  been  proved, 
however,  that  mustard  does  not  increase  the  secretion  of  gastiic 
juice. 

It  is  strange  that  a  substance  which  acts  so  powerfully  on  the  skin 
should  affect  so  slightly  the  miicous  membrane  of  the  stomach,  for 
considerable  quantities  may  be  swallowed  without  other  effect  than 
the  production  of  nausea  and  sickness.  The  mild  action  of  mustard 
on  the  mucous  membrane  cannot  be  explained  as  arising  from  its 
expulsion  by  vomiting,  for,  even  when  retained,  it  only  excites  a  little 
catarrh  of  the  stomach.  Mustard  is  used  as  an  emetic  when  no  other 
is  at  hand,  and  when  no  time  is  to  be  lost.  Cases  of  obstinate  and 
even  dangerous  hiccough  are  reported  which  have  been  immediately- 
cured  by  drinking  an  infusion  made  with  a  teaspoonful  of  mustard 
steeped  in  four  ounces  of  boiling  water  for  twenty  minutes,  and  then 
strained.  Th^  emetic  dose  of  mustard  is  a  tablespoonful  stirred  up  in 
a  tumblerful  of  warm  water.  This  should  be  followed  by  free  draughts 
of  warm  water. 

Mustard  appears  to  have  very  little  action  on  the  intestines,  beyond 
making  the  motions  moister. 

With  many  persona  even  a  very  small  quantity  of  mustard,  or 
pepper,  or  capsicum,  increases  greatly  the  pain  of  piles,  and  excites 
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severe  itching  at  tl.e  anus.  Piles,  indeed,  funiish  a  delicate  test,  as  it 
were,  and  immediately  tell  patients  when  they  have  transgressed,  even 
in  slight  degree,  their  restrictive  dietetic  rules.  Thus  a  little  excess 
of  food,  too  rich  in  fat,  a  glass  of  champagne,  etc.,  will,  inevitably, 
aggravate  the  condition  of  the  piles  next  morning,  these  becoming 
swollen,  painful,  and  protruding. 

Some  of  the  active  principles  of  mustard  pass  into  the  blood,  but 
the  action  on  the  organs  is  unknown.  It  is  reputed  to  be  diuretic, 
but  this  is  doubtful ;  the  advocates  of  its  diuretic  action  fail  to  dis- 
criminate between  the  cases  in  which  it  is  supposed  to  be  beneficial. 

It  is  said  to  be  useful  in  whooping-cough. 


CAPSICUM 

In  this  condiment  is  contained  an  acrid  oleo-resin,  to  which  the  name 
capsicin  is  sometimes  given.  Some  other  constituents  beside  the  oil 
and  the  resin  are  described. 

Capsicum  irritates  and  inflames  the  skin,  producing  redness,  a 
sensation  of  warmth  or  burning,  and  even  vesication,  but  its  prepara- 
tions are  rarely  employed  as  rubefacients.  The  tincture  is  sometimes 
lightly  painted  over  unbroken  chilblains,  but  it  is  inferior  to  the 
ointment  of  iodine.  The  following  capsicum  preparation  of  Dr. 
Rheims  is  highly  lauded  for  chilblains :  — 

"  Make  a  strong  tincture  of  capsicum  pods  by  steeping  them  for 
several  days  in  a  warm  place,  in  twice  their  weight  of  rectified  spirits 
of  wine.  Dissolve  gum  arable  in  water  to  about  the  consistency  of 
treacle.  Add  to  this  an  equal  quantity  of  the  tincture,  stirring  it 
together  with  a  small  brush  or  a  large  camel's-hair  pencil  until  they 
are  well  incorporated.  The  mixture  will  be  cloudy  and  opaque.  Take 
sheets  of  silk  or  tissue-paper,  give  them  with  the  brush  a  coat  of  the 
mixture,  let  dry,  and  then  give  another  coat ;  let  this  dry  also,  and  if 
the  surface  is  seen  to  be  shining,  there  is  enough  of  the  peppered 
gum  ;  if  not,  give  a  third  coat.  This  paper,  applied  in  the  same  way 
as  court-plaster  to  chilblains  that  are  not  broken,  and  burns  that  are 
not  blistered,  speedily  relieves  the  itching  and  the  pain.  It  acts  like 
a  charm,  and  effects  a  rapid  cure.  The  same  with  discoloured  bruises. 
It  likewise  allays  rheumatic  pains  in  the  joints."    (See  Iodine.) 

My  friend,  Mr.  Henry  Buck,  employs  capsicum  in  repent  lumbago, 
neuralgia,  toothache,  rheumatic  pains,  and  acute  torticollis.  He  in- 
fuses a  large  handful  of  crushed  capsicum  pods  in  a  pint  of  hot  or 
cold  water  for  thirty-six  hours ;  he  applies  a  piece  of  lint  soaked  in 
this  liquid  to  the  affected  part,  covering  it  with  thin  gutta-percha. 
It  never  vesicates,  and,  indeed,  a  stronger  preparation  may  be  used. 
The  effects,  he  says,  ai-e  often  very  striking ;  for  instance,  it  cures 
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acute  torticollis  in  ten  minvites.  A  quack  doctoi-  iu  the  west  of 
England,  who  told  his  secret  to  Mr.  Buck,  had  long  and  successfully 
emjDloyed  this  preparation. 

Powdered  capsicum  thickly  sprinkled  on  a  moist  handkerchief,  or 
on  a  piece  of  moist  brown  paper,  applied  to  the  skin  is  a  pleasant, 
soothing  counter-irritant,  which  seldom  produces  redness. 

Preparations  of  capsicum  have  a  burning  tingling  taste,  and  act  on 
the  mucous  membrane  as  upon  the  skin.  The  tincture,  as  a  gargle, 
in  the  proportion  of  a  drachm  to  half  a  pint  of  water,  is  useful  in 
some  sore-throats,  and  may  be  applied  iinder  the  same  conditions 
which  indicate  the  use  of  nitrate  of  silver.  Thus,  in  the  very  early 
stage  of  tonsilitis  or  pharyngitis,  either  of  these  substances,  both  of 
which  act  as  irritants,  will  check  the  inflammation ;  but  when  the 
deep  parts  have  become  involved,  and  the  tissues  are  much  swollen, 
irritants  of  all  kinds  do  great  harm.  In  malignant  sore-throat, 
capsicum  gargle  may  be  used  with  advantage  to  stimulate  the  tissues 
to  a  healthier  condition,  and  here,  again,  its  action  is  similar  to  that 
of  nitrate  of  silver.  In  relaxed  throat,  when  the  mucotis  membrane  is 
bathed  Avith  a  grey  mucus,  or  with  piis,  the  same  gargle  may  be 
employed,  althougli  it  is  probably  not  superior  to  the  glycerine  of 
tannic  acid.  AVhitla  describes  as  a  splendid  gargle,  "one  drachm  each 
of  tincture  of  capsictim  and  of  tannin  to  ten  ounces  of  acid  infusion 
of  roses." 

In  the  stomach  capsicum  acts  as  an  irritant,  and,  in  large  quantities, 
will  produce  gastro-enteritis.  It  is  often  used  as  a  condiment  to  spur 
digestion  to  greater  activity,  but  whether  it  is  effective  in  this 
respect  is  undetermined.  The  stomach  becomes  accustomed  to 
capsicum,  and  at  last  large  quantities  have  to  be  eaten  to  produce  any 
effect. 

I  can  endorse  Dr.  Lyon's  strong  recommendation  of  capsicum  in 
dipsomania.  Ten-minim  doses  of  the  tincture  obviate  the  morning 
vomiting,  remove  the  sinking  at  the  pit  of  the  stomach,  the  intense 
craving  for  stimulants,  and  promote  appetite  and  digestion.  It  should 
be  taken  shortly  before  meals,  or  whenever  there  is  depression  and 
craving  for  alcohol.  Capsicum  also  induces  sleep,  especially  in  the 
early  stages  of  delirium  tremens.  Dr.  Lyon  sometimes  gives  twenty 
or  even  thirty  grains  made  into  a  bolus  with  honey,  and  he  I'epeats  the 
dose  in  three  hours  if  the  first  fails  to  induce  sleep.  He  says  this 
quantity  does  not  disturb  the  stomach. 

A  draught  composed  of  ten  minims  of  tincture  of  capsicum,  ten 
grains  of  bromide  of  potassium,  a  drachm  of  spirits  of  ammonia,  taken 
several  times  daily,  is  very  serviceable  to  dipsomaniacs  ;  the  bromide 
of  potassium  may  in  certain  cases  be  omitted,  and  replaced  by  two 
minims  of  liquor  arsenicalis,  or  by  a  few  drops  of  tincture  of  nux 
vomica,  or  tincture  of  orange-peel. 

Capsicum  is  very  useful  in  summer  diarrhoeas,  and  in  diarrhoeas 


434  CANTIIARIDES 

persisting  after  the  expulsion  of  the  exciting  irritant.  It  is  used  in 
flatulence. 


CANTHARIDES   {See  Counter-Irritation) 

In  some  respects  this  is  the  most  important  of  the  group  of  counter- 
irritants  to  which  belong  the  two  preceding  drugs,  mustard  and 
capsicum.  The  external  use  of  the  Spanish-fly  has  been  fully  con- 
sidered under  the  heading  of  Counter- Irritation,  and  we  may  now 
consider  the  value  of  the  drug  internally. 

The  active  principle  of  cantharides  is  an  acrid  crystallizable 
substance  which,  by  the  assumption  of  a  molecule  of  water,  forms 
an  acid  which  combines  with  alkalies  to  form  salts,  the  canthari- 
dates. 

Preparations  of  cantharides,  taken  internally,  produce  an  unplea- 
sant burning  taste,  and,  if  in  large  quantity,  inflammation  and 
vesication  of  the  moiith  may  obtain. 

The  effect  of  cantharides  on  the  stomach  is  in  all  respects  similar 
to  that  on  the  mouth.  Even  small  doses  cause  smarting  in  the 
03sophagus,  pharynx,  and  stomach,  but  larger  doses  produce  inflam- 
mation of  these  parts,  and  of  the  intestines,  with  much  pain  and 
difliculty  in  swallowing,  with  vomiting,  and  a  diarrhoea  of  bloody  and 
slimy  stools,  and  often  general  peritonitis,  with  which  last  the 
system  sympathizes,  as  indicated  by  high  temperature  and  frequent 
pulse. 

The  active  principle  of  cantharides  passes  from  the  stomach  and 
intestines  into  the  blood.  Its  passage,  it  is  true,  has  not  been  chemi- 
cally demonstrated,  but  the  symptoms  following  the  administration 
of  this  drug  render  this  conclusion  certain,  for,  after  a  large  dose, 
all  the  indications  of  acute  inflammation  of  the  kidneys  set  in,  with 
much  irritation  or  even  inflammation  of  the  urinary  and  generative 
organs ;  besides,  there  may  be,  after  a  poisonous  dose,  headache,  loss 
of  sensibility,  convulsions,  and  death. 

The  changes  cantharidine  produces  in  the  blood  are  at  present 
unknown. 

The  tincture  or  powder  used  to  be  given  in  cholera  and  epilepsy, 
but  this  treatment  has  now  fallen  into  complete  disuse. 

Little  is  known  of  the  separation  of  cantharidine  from  the  body. 
It  is  conjectured  that,  being  volatile,  some  may  pass  off  by  the 
kings ;  but,  if  so,  it  produces,  in  its  transit  through  the  lungs,  no 
apparent  changes  in  the  mucous  membrane  of  the  air -passages. 
Owing  to  the  same  property  of  volatility,  some  of  the  cantharidine 
probably  passes  off  by  the  skin  ;  in  this  act  it  is  held  to  stimulate  the 
integument,  and  hence  the  internal  use  of  preparations  of  Spanish- 
fly  as  recommended  by  several  eminent  French  dermatologists  in 
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psoriasis,  eczema,  lichen,  and  prurigo.  The  chief  portion,  however, 
of  the  active  principles  of  cantharides  escapes  by  the  kidneys,  and,  as 
we  have  said,  acts  as  a  strong  irritant  to  the  urinary  and  sexual 
organs.  It  may,  like  oil  of  mustard,  turpentine,  or  copaiba,  produce 
hypersemia  of  the  kidneys,  with  bloody  urine,  which  fluid  may 
partially  set  into  a  jelly  from  the  fibrine  which  it  contains.  This 
coagulation  is  said  to  be  characteristic  of  congestion  produced  by 
these  and  allied  substances.  Camphor,  in  two  to  five  grains,  is  said 
to  remove  this  hypersemia  promptly. 

The  preparations  of  cantharides  have  been  recommended  on  high 
authority  in  certain  forms  of  Bright's  disease,  but  this  drug  has  for 
years  past  been  regarded  as  a  most  dangerous  drug  in  this  disease. 

The  discrepancy  respecting  the  effects  of  cantharides  in  this  affection 
arises,  perhaps,  from  the  difference  in  the  dose  administered  by  various 
observers.  I  am  convinced  of  its  usefulness  in  acute  Bright's  disease, 
when  the  active  inflammation  and  fever  have  subsided,  as  they  in- 
variably do  about  the  fifth  to  the  eighth  day.  A  chronic  state  often 
follows  the  subsidence  of  the  more  acute  stage,  and  the  urine  con- 
tinues small  in  quantity,  contains  albumen,  and  perhaps  blood.  If, 
just  at  this  time — that  is,  on  the  immediate  subsidence  of  the  acute 
inflammation — a  one  to  three-minim  dose  of  tincture  of  cantharides  is 
given  every  three  hoiirs,  the  blood  will  almost  always  quickly  dis- 
appear, while  the  albumen  decreases  more  gradually,  and  the  iirine 
becomes  more  abundant.  At  a  crisis  like  this,  it  is  true  that  a  like 
amendment  not  unfrequently  takes  place  without  any  treatment,  but 
the  influence  of  the  cantharides  can  often  be  pvxt  to  a  conclusive  test. 
Thus  to  a  patient  in  the  condition  described  above,  who  is  passing 
urine  containing  albumen  and  much  blood,  if  we  give  the  drug  in 
the  way  pointed  out,  he  will  begin  to  improve  ;  if,  now,  we  withhold 
the  medicine,  both  blood  and  albumen  will  return  in  their  original 
quantity,  and  in  this  way  both  may  be  augmented  and  lessened  again 
and  again  by  intermitting  and  reverting  to  the  cantharides.  The 
restraining  influence  of  cantharides  over  the  blood  is,  however, 
speedier  and  more  decisive  than  over  the  albumen  of  the  urine. 
Sometimes,  though  it  checks  the  greater  part  of  the  blood,  a  small 
quantity  remains  for  some  weeks.  This  is  especially  the  case  when 
the  patient  gets  vip,  for  even  a  small  amount  of  exercise  will  often 
exert  remarkable  influence  upon  the  renal  bleeding,  and  merely 
sitting  up  in  bed  will  in  some  cases  increase  the  bleeding  notably. 

Cantharides,  in  similar  dose,  has  been  recommended  likewise  in 
the  still  more  acute  stage  of  Bright's  disease,  and  also  in  that  other 
extreme,  viz.,  the  late  stage,  when  the  kidney,  having  undergone 
fatty  degeneration,  secretes  very  little  urine. 

After  its  separation  by  the  kidneys,  cantharides  acts  as  an  irritant 
to  the  urinary  tract,  and  it  may  be  employed  for  this  action  in  cystitis, 
in  gonorrhoea,  and  in  gleet.    One  drop  of  the  tincture,  though  five  are 
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sometimes  required,  slioulcl  be  given  three  or  four  times  a  day ;  tlii.s 
treatment  is  particularly  useful  in  cases  where  there  is  a  frequent 
desire  to  make  water,  accompanied  by  great  pain  in  the  region  of  the 
prostate  gland,  and  along  the  urethra,  while  at  other  times  severe 
twinges  of  pain  are  felt  in  the  same  parts.  The  urine  under  these 
circumstances  may  be  healthy,  or  it  may  contain  an  excess  of  mucus, 
or  even  a  small  amount  of  pus. 

Women,  especially  middle-aged  women,  often  suffer  from  a  frequent 
desire  to  pass  water,  or  an  inability  to  hold  it  long ;  sometimes  this 
occurs  only  in  the  day  on  moving  about :  in  these  cases  micturition 
may  cause  no  pain,  neither  is  there  likely  to  be  any  straining,  and 
the  urine  will  be  natural.  In  other  cases  women  cannot  help  passing 
a  little  urine  on  straining,  or  sneezing,  or  coughing.  Sometimes  both 
sets  of  symptoms  are  present,  due  a]Dparently  to  weakness  of  the 
sphincter  of  the  bladder.  One  or  two  drops  of  tincture  of  cantharides 
three  or  four  times  a  day,  will  in  many  cases  afford  great  relief  to 
these  troubles,  and  sometimes  cure  them  with  astonishing  rapidity, 
even  when  the  symptoms  have  lasted  for  months  or  years. 

Tincture  of  cantharides  is  useful  in  the  incontinence  of  urine  of 
the  aged,  even  when  due  to  paralysis,  sometimes  also  in  that  of 
children  ;  in  the  case  of  children,  however,  it  is  inferior  to  belladonna. 
Unfortunately,  each  remedy  fails  in  a  not  inconsiderable  number  of 
cases. 

Laliousse  finds  that  cantharides  affects  simultaneously  the  mal- 
pighian  bodies,  the  renal  tubules  and  the  matrix  of  the  kidney.  The 
malpighian  vessels  are  greatly  congested,  albumen,  leucocytes,  and  a 
few  red  corpuscles  escape,  the  epithelium  covering  the  vessels  and 
lining  the  capsule  swell  and  desquamate,  the  endothelium  of  the 
vessels  swells  and  may  choke  the  vessels,  the  tubule  cells  swell,  be- 
come granular  and  die.  The  tubules  contain  hsemoglobin  in  the  form 
of  brilliant  red  homogeneous  cylinders.  Leucocytes  escape  into  the 
matrix.  Other  observers  hold  that  the  malpighian  bodies  are  alone, 
or  chiefly,  affected. 

A  drop  of  the  tincture,  three  times  a  day,  will,  in  the  majority  of 
cases,  abate  or  remove  chordee. 

Cantharides  affects  the  generative  organs.  Large  quantities  of 
the  drug  congest  and  inflame  these  parts,  and  often  produce  erection 
of  the  penis,  effects  generally  attributed  to  the  sympathy  existing 
between  the  genital  and  urinary  tracts.  It  certainly  excites  the 
sexual  appetite,  and  has  often  been  given  criminally  for  this  purpose. 
Full  doses  of  cantharides,  twenty  to  thirty  drops  of  the  tincture, 
or  half  a  grain  of  the  powder  with  full  doses  of  sesquichloride  of 
iron  and  phosphoric  acid,  or  nux  vomica,  three  times  daily,  form  a 
combination  effective  in  some  cases  of  impotence ;  in  the  impotence 
of  old  age,  and  in  that  resulting  from  self -abuse  or  sexual  excess,  it 
has  proved  successful,  and  the  patient  has  begotten  children.  Can- 
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tliarides  and  iron  combined  are  useful  in  some  cases  of  seminal 
emissions^ 

Cantharides  has  sometimes  been  successfully  employed  to  produce 
abortion,  but  the  danger  is  so  great  as  to  be  deterrent. 

When  administered  internally,  preparations  of  cantharides  should 
be  freely  diluted  with  mucilaginous  drinks,  e.g.  barley  water. 

Within  recent  years  LielDreich  has  introduced  the  cantharidate  of  potash 
as  a  treatment  for  lupus  and  tuberculous  disease  of  the  larynx  and  lungs. 
The  treatment  has  not  gained  ground,  but  the  reverse.  The  solution  em- 
ployed by  Liebreich  was  of  strength  1  in  5,000,  and  of  this  8-16  minims  were 
injected.  The  action  of  the  drug  must  be  very  carefully  watched,  as  it  may 
cause  much  irritation  of  the  kidneys,  and  the  iDresence  of  any  kidney  mischief 
is  held  to  contra-indicate  it.  The  theory  upon  which  it  Avas  introduced  was 
that  the  cantharidin  would  increase  the  inflammatory  reaction,  at  the  site  of 
any  local  irritation  (weak  spot,  as  it  were),  such  as  a  tubercle  focus  would 
present,  and  that  the  consequent  out-pouring  of  serum  would  be  inimical  to 
the  life  of  the  tubercle  germ,  also  that  at  the  same  time  the  health  of  the 
surrounding  tissues  would  be  strengthened  by  the  increased  afflux  of  blood. 
This  theory  has  not  been  established. 


IPECACUANHA  AND  ITS  PREPAEATIONS 

When  applied  to  the  skin,  ipecacuanha,  after  some  time,  produces  a 
sensation  of  warmth,  attended  with  redness,  and  the  formation  of 
papules ;  sometimes  it  even  produces  pustules,  which  on  healing  are 
said  not  to  be  followed  by  pitting  or  scarring. 

It  has  a  disagreeable  bitter  taste,  and  excites  the  flow  of  saliva. 

In  some  persons  the  minutest  quantity  produces  peculiar  effects  on 
the  membrane  covering  the  eyes  and  lining  the  nose  and  respiratory 
tract.  Thus,  on  smelling  the  drug,  or  even  entering  a  room  where  it  is 
kept,  such  persons  may  be  affected  with  swelling  of  the  loose  tissues 
around  the  eyes,  with  injection  of  the  conjunctiva,  repeated  sneezing, 
abundant  discharge  from  the  nose,  severe  tensive,  frontal  pain  in  the 
head,  much  oppression  at  the  chest,  with  frequent  cough,  and  the 
signs  and  symptoms  of  bronchitis.  Ipecacuanha  thus  will  excite 
symptoms  and  appearances  similar  to  those  occurring  in  hay  fever, 
that  is,  it  will  excite  a  certain  catarrhal  inflammation  of  the  respira- 
tory mucous  membranes.  It  is  highly  probable  that  ipecacuanha  will 
produce  similar  results  in  all  persons,  and  that  its  action  on  in- 
dividuals differs  only  in  degree.  It  is  probable,  as  we  shall  see,  that 
ipecacuanha  affects  the  mucous  membranes  generally. 

Small  doses  produce  in  the  stomach  a  slight  sensation  of  uneasi- 
ness, with  an  increased  secretion  of  mucus ;  larger  doses  excite 
nausea  and  a  still  greater  secretion  of  mucus  from  the  stomach  and 
from  the  bronchial  tubes.  Increase  of  mucus,  indeed,  occurs  with 
all  nauseating  medicines,  but  ipecacuanha  probably  excites  the  secre- 
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tion  of  mucus  independently  of  its  action  as  a  nauseant  and  emetic. 
In  animals  large  doses  are  stated  to  produce  inflammation  of  the 
mucous  membranes  of  the  stomach,  intestines,  and  bronchial  tubes. 

Ipecacuanha  is  frequently  used  in  catarrh  of  either  the  stomach 
or  lungs,  and  it  is  especially  useful  when  the  secretion  from  the  lungs 
is  scanty  and  tenacious,  or  if  abundant  is  still  tenacious. 
^  In  yet  larger  doses  it  produces  both  nausea  and  vomiting,  and, 
like  all  other  emetics,  some  general  weakness,  attended  by  sweating  ; 
if  at  this  stage  of  its  action  there  is  any  spasm  present,  it  will  relax 
this.  Thus,  in  nauseating  dose,  the  drug  is  both  diaphoretic  and 
antispasmodic. 

It  is  a  mild,  tardy,  but  certain  emetic.  It  produces  repeated 
vomiting,  unaccompanied  by  much  nausea  or  prostration ;  in  these 
respects,  and  also  in  its  slighter  action  upon  the  bowels,  it  differs 
from  tartar-emetic.  Its  tardy  action  renders  it,  however,  an  unfit 
emetic  in  cases  of  poisoning,  the  sulphates  of  zinc  or  copper  being 
then  preferable. 

M.  Chouppe,  who  has  investigated  the  action  of  emetics,  finds  that 
after  section  of  the  pueumogastric  nerve,  the  injection  of  apomorphia 
or  tartar-emetic  into  a  vein  excites  vomiting  as  quickly  and  abun- 
dantly as  when  the  nerve  is  uncut,  whilst  emetin,  the  active  principle 
of  ipecacuanha,  does  not  excite  vomiting.  As  regards  emetin.  Sir  Byce 
Duckworth's  experiments  with  this  drug  lead  him  to  a  similar 
conclusion.  M.  Chouppe  concludes  that  apomorphia  and  tartar-emetic 
act  directly  upon  the  vomiting  centre,  and  that  emetin  acts  through 
the  terminations  of  the  pueumogastric  nerve.  It  is,  however, 
generally  held  at  present  that  the  emetic  action  of  ipecacuanha  is 
a  double  one,  by  peripheral  irritation  and  by  stimulation  of  the 
vomiting  centre,  after  absorption. 

Brunton  states  that  emetin,  injected  hypodermically,  paralyzes  the 
vessels  and  greatly  lowers  arterial  pressure,  even  whilst  the  heart 
contracts  strongly;  that  next  it  paralyzes  the  heart,  arresting  it 
in  diastole.  This  statement  is  in  opposition  to  the  results  obtained 
by  Sir  Dyce  Duckworth  in  his  experiments. 

On  account  of  its  slight  irritant  action  on  the  mucous  membrane 
of  the  stomach,  and  perhaps  because  of  the  strong  movements  which 
it  produces  in  that  organ  when  it  excites  vomiting,  ipecacuanha  is 
found  useful  in  irritative  dyspepsia,  both  of  the  acute  and  chronic 
kind.  In  such  cases,  and  with  some  practical  authorities,  it  is  a 
favourite  plan  to  give  ipecacuanha  occasionally  in  emetic  doses.  It 
is  sometimes  given  to  produce  vomiting  in  the  bronchitis  of  children, 
when  the  patient  breathes  with  difficulty  from  the  presence  of  mucus 
in  the  bronchial  tubes.  The  movements  of  vomiting  expel  much 
mucus  mechanically,  and  temporaril}'-  improve  the  breathing.  From 
its  mildness  ipecacuanha  is  fitted  for  such  cases,  and  as  an  emetic  for 
delicate  persons 
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The  quantity  required  to  excite  vomiting  varies  greatly,  tlie 
smallest  quantity  being  sufficient  for  some,  while  others  find  large 
doses  inoperative.  As  a  rule,  children  require  large  doses,  and 
babies  only  a  few  months  old  may  need  ten  or  twenty  grains  of  the 
powder. 

Few  remedies  are  so  efficacious  as  ipecacuanha  in  checking  certain 
kinds  of  vomiting.  In  numerous  instances  I  have  witnessed  the 
efficacy  of  drop  doses  of  the  wine  administered  every  hour,  or  three 
times  a  day,  according  to  the  urgency  of  the  case,  in  checking  the 
following  kinds  of  sickness  : — 

1.  It  will  check  the  vomiting  of  pregnancy.  This  vomiting  is  not 
always  of  the  same  kind.  In  some  cases  it  occurs  only  in  the 
morning,  and  is  excited  by  the  first  waking  movements.  This  form 
will,  in  most  instances,  yield  to  ipecacuanha,  taken  in  the  way  just 
described;  but  should  it  fail,  the  administration  of  the  medicine  to 
the  patient  on  waking,  and  sometimes  before  any  movement  is 
allowed,  will  generally  give  relief.  In  other  instances,  the  vomiting 
occurs  not  only  in  the  morning,  but  also  frequently  during  the  day, 
recurring,  indeed,  whenever  food  is  taken,  and  it  may  be  so  severe 
that  the  stomach  rejects  all  nourishment,  while  during  the  intervals 
of  meals  there  may  be  constant  nausea  and  great  loathing  of  all 
kinds  of  food.  Vomiting  and  nausea  of  this  kind  will,  in  most 
instances,  be  immediately  arrested  by  ipecacuanha,  and  upon  this  the 
appetite  will  return,  and  the  stomach  will  then  bear  almost  any 
kind  of  food.  In  certain  cases  ipecacuanha  will  check  the  nausea 
and  vomiting,  with  the  exception  of  the  early  morning  attack,  but 
this  also,  on  taking  a  dose  immediately  on  waking,  will  generally 
cease,  though  in  some  cases  it  defies  treatment. 

In  other  instances  the  early  morning  vomiting  may  be  absent,  and 
the  attack  may  occur  only  on  taking  food,  the  sickness  increasing  in 
severity  as  the  day  advances,  and  becoming  most  severe  in  the 
evening.  Should  ipecacuanha,  as  is  sometimes  the  case,  fail  to  check 
this  form  of  sickness,  nux  vomica  will  often  give  relief. 

In  some  pregnancies,  besides  the  sickness  and  nausea,  there  is 
much  heartburn,  and  perhaps  great  flatulence,  symptoms  which  in 
many  cases  yield  quickly  to  ipecacuanha;  but  here  again,  should 
this  remedy  fail,  nux  vomica  will  generally  afford  relief,  though  the 
symptoms  will  yield  more  surely  to  a  combination  of  both  remedies. 
It  is  singular  that  while,  in  pregnant  patients,  ipecacuanha  will 
remove  excessive  flatulence,  when  co-existing  with  sickness,  yet  if 
the  flatulence  occur  without  sickness  this  medicine  is  generally 
unavailing,  and  recourse  must  be  had  to  nux  vomica,  charcoal,  sul- 
phurous acid,  or  sulpho-carbolate  of  soda;  of  all  these  drugs  most 
reliance  is  to  be  placed  on  the  sulpho-carbolate,  in  doses  of  five  to 
fifteen  grains  dissolved  in  water,  and  administered  immediately  after 
a  meal. 
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It  has  been  stated  that,  in  some  instances,  nux  vomica  succeeds 
when  ipecacuanha  fails,  and  this  is  notably  the  case  when  the 
tongne  :s  coated  with  a  creamy  fur,  when  the  stomach  is  out  of 
order,  and  when  there  is  much  acidity  and  heartburn.  In  such  cases 
both  mix  vomica  and  ipecacuanha  may  be  given  simultaneously.  ■ 

It  must  be  confessed,  however,  that  in  certain  instances,  at  present 
unexplained,  ipecacuanha  fails  to  afford  the  expected  relief.  In  such 
cases  vomiting  is  possibly  kept  up  by  a  displacement  of  the  uterus 
or  by  a  chronic  inflammation  of  this  organ,  or  of  its  cervix,  or  os' 
as  was  long  since  pointed  out  by  Dr.  Henry  Bennett ;  should  thi.s  be 
the  case,  the  treatment  will  have  to  be  directed  to  the  removal  of 
these  conditions. 

2.  Some  women,  who  during  pregnancy  are  untroubled  by  nausea 
and  vomiting,  suffer  yet  from  both  of  these  symptoms  during  the 
whole  or  part  of  the  time  of  suckling.  These  symptoms  begin  usually 
after  the  first  few  weeks  of  suckling,  and  they  continue  until  the  child 
is  weaned;  they  may  be  so  severe,  and  produce  so  much  exhaustion,  as 
to  compel  the  mother  to  wean  her  child  prematurely.  Great  flatulence 
may  accompany  the  nausea  and  the  vomiting.  Drop  doses  of  ipeca- 
cuanha wine,  administered  three  times  a  day,  will  generally  cure  these 
symptoms  speedily. 

3.  Similar  troubles  to  those  just  pointed  out  afflict  some  women 
at  each  menstrual  epoch,  occurring  immediately  before,  during,  or 
directly  after  the  period.  These  cases,  too,  will  generally  jdeld  to 
ijDecacuanha. 

4.  The  morning  vomiting  of  drunkards  may  be  treated  by  ipecacu- 
anha ;  but  this  morbid  state  is  more  effectively  controlled  by  arsenic 

5.  The  morning  vomiting  which  sometimes  accompanies  general 
weakness,  and  is  met  with  in  convalescents  from  acute  disease,  may 
also  be  treated  by  this  drug. 

G.  Ipecacuanha  will  often  control  at  once  the  vomiting  of  cliildren, 
suffering  from  acute  catarrh  of  the  stomach.  Indeed,  this  remedy 
appears  to  exercise  greater  influence  over  the  vomiting  of  children 
than  over  that  of  adults. 

Arsenic  succeeds  admirably,  lUcewIse,  in  removing  the  vomiting 
of  acute  stomach  catarrh,  and  either  remedy  may  advantageously 
be  given  with  aconite,  to  subdue  the  inflammation,  and  reduce  the 
fever. 

7.  In  whooping-cough  ipecacuanha  often  removes  or  lessens  the 
vomiting,  when  this  is  occasioned  by  the  violence  of  the  cough, 
although  the  severity  of  the  latter  may  be  in  no  degree  lessened. 
Cases  of  vomiting  from  this  cause  occur,  which  are  unaffected  by 
ipecacuanha,  but  which  yield  immediately  to  alum.    (See  Alum.) 

8.  A  species  of  vomiting  occurs  after  meals,  without  nausea  or 
pain,  or  even  discomfort,  the  food  being  merely  rejected  partially,  and 
often  very  little  digested.    This  condition  may  persist  a  considerable 
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time,  but  ipecaciTanlia  wine  will,  in  many  instances,  quickly  cure  it. 
Arsenic,  however,  is  a  still  better  remedy. 

Ipecacuanha,  in  my  experience,  proves  of  little  use  in  the  following 
forms  of  vomiting  : — 

(a)  In  children,  where  the  vomited  matters  are  composed  of  large 
hard  lumps  of  curdled  milk.  In  such  a  case,  diarrhoea  being  present, 
lime-water  mixed  with  the  milk  is  the  best  remedy,  but  if  the  child 
is  constipated,  bicarbonate  of  soda  should  be  substituted  for  the  lime- 
water  ;  should  these  remedies  both  fail,  milk  must  be  altogether 
excluded  from  the  diet. 

(&)  Ipecacuanha  is  not  as  a  rule  useful  in  that  form  of  vomiting 
met  with  in  young  children  a  few  weeks  or  months  old,  who  almost 
immediately  after  the  ingestion  of  milk,  reject  it  with  considerable 
force,  either  curdled  or  not,  perhaps  through  both  nose  and  month. 
At  the  post-mortem  examination  nothing  may  be  discovered  to 
explain  this  fatal  form  of  vomiting,  but  sometimes  the  mucous 
membrane  of  the  stomach  is  extremely  soft,  and  looks  as  if  made  of 
water  arrowroot.  This  form  of  vomiting  is  best  treated  by  small 
doses  (one-third  of  a  grain)  of  grey  powder,  or  by  calomel  (one-tenth 
of  a  grain)  hourly. 

(c)  In  hysterical  vomiting. 

Ipecacuanha  is  sometimes  effective  in  checking  the  vomiting  from 
cancer  of  the  stomach,  and  it  has  succeeded  sometimes  after  the  more 
usual  remedies  have  entirely  failed. 

I  have  several  times  met  with  cases  where  the  symptoms  may 
be  compared  to  rumination,  the  food,  quite  tasteless,  simply  regur- 
gitating into  the  mouth,  without  any  effort  at  vomiting.  These 
patients  often  chew  the  food  a  second  time  and  swallow  it  withoixt 
distaste.  There  may  be  no  other  symptoms,  though,  so  far  as  I  have 
seen,  this  regurgitation  generally  occurs  when  the  health  is  dis- 
ordered. I  have  seen  ipecacuanha  or  arsenic  promptly  remove  this 
regurgitation,  though  it  may  have  continued,  with  intermissions,  for 
months  or  years. 

Emetine  excites  in  dogs  diarrhoea,  and  even  dysenteric  stools. 
Ipecacuanha  excites  an  increased  production  of  mucus  by  the  mucous 
coat  of  the  intestines,  and  becomes  in  this  way  slightly  purgative  ;  it 
is  reputed  to  assist  the  action  of  other  purgative  medicines,  such  as 
jalap.  It  is  also  stated  that  a  grain  of  powdered  ipecaciianha  each 
morning,  while  fasting,  will  relieve  constipation  depending  on  great 
torpor  of  the  intestines.  The  same  treatment,  it  is  said,  will  remove 
the  dyspepsia  frequently  associated  with  constipation,  and  charac- 
terized by  depression  of  spirits,  some  flatulence,  coldness  of  the 
extremities,  and  by  the  food  lying  on  the  stomach  "  like  a  lieavy 
weight." 

Rutherford,  in  his  experiments  on  fasting  dogs,  finds  that  ipecacu- 
anha, when  mixed  with  bile  and  introduced  into  the  duodenum,  is  a 
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powerful  hepatic  stimulant.  He  employed  sixty  grains,  wliich  dose 
did  not  purge,  but  it  increased  the  mucus  of  the  intestinal  canal. 

It  is  well  known  that  this  drug  is  largely  and  beneficially  employed 
m  dysentery.  In  some  epidemics  it  answers  admirably,  while  in 
others  it  appears  to  fail.  Large  doses  are  required,  and  will  often 
succeed  when  small  ones  fail.  Sixty  to  ninety  grains  of  the  powder 
may  be  given  at  a  dose,  and  repeated  if  required ;  oftentimes  this 
dosage  is  without  the  production  of  either  nausea  or  sickness,  but 
should  these  symptoms  arise,  they  may  generally  be  obviated,  if  the 
patient,  after  taking  the  drug,  will  remain  quietly  on  his  back.  In 
chronic  cases  not  requiring  prompt  treatment,  it  is  a  good  practice  to 
administer  the  first  dose  at  night  when  the  patient  has  gone  to  bed. 
Should  the  first  few  doses  excite  sickness,  this  soon  passes  away  on 
persevering  with  the  medicine. 

E,  S,  Docker,  who  has  had  a  very  large  experience  of  this  treat- 
ment, extols  ipecacuanha.  He  states  that  its  efi'ects  in  suitable  cases 
are  almost  instantaneous,  the  motions  in  the  very  worst  cases  be- 
coming natural  in  frequency  and  character.  Ninety  grains  of  the 
powder  cut  short  at  once  very  severe  attacks  of  dysentery,  not 
only  restraining  the  discharge  off-hand,  but  immediately  freeing  the 
patient  from  pain,  while  inducing  natural  stools  without  straining  or 
griping.  The  disposition  to  relapse,  so  common  in  acute  dysentery,  is 
not  observed  after  the  ipecacuanha  treatment,  and  there  is  no  need 
for  after-treatment,  nor  for  any  great  precautions  concerning  the 
quality  of  the  food.  After  a  large  dose,  such  as  sixty  or  ninety 
grains,  Docker  recommends  that  there  should  be  an  interval  of  ten  or 
twelve  hours  before  repeating  it,  and  should  the  bowels  meanwhile 
remain  quiet,  that  there  be  no  renewal  of  the  medicine.  It  is  also 
recommended,  as  an  alternative,  that  ipecacuanha  should  be  injected, 
especially  if  the  stomach  rejects  it.  An  injection  into  the  rectum, 
three  or  four  times  a  day,  of  half  a  drachm  or  a  drachm  of  powdered 
ipecacuanha  suspended  in  a  small  quantity  of  fluid,  is  very  useful  in 
acute  and  chronic  dysentery. 

The  dysenteric  diarrhoaa  of  children,  whether  acute  or  chronic,  will 
generally  yield  speedily  to  drop  doses  of  ipecacuanha  wine,  hourly. 
The  especial  indications  for  this  treatment  are  slimy  stools,  green  or 
not,  with  or  without  blood.  Vomiting,  if  present,  as  is  commonly  the 
case,  affords  an  additional  reason  for  the  adoption  of  this  treatment. 
After  the  first  or  second  dose  of  the  medicine,  and  generally  before 
the  diarrhoea  is  checked,  the  sickness  will  often  cease.  Sometimes  it 
happens  that  although  the  ipecacuanha  abates  the  number  and  the 
dysenteric  character  of  the  evacuations,  yet  supplementary  treatment 
is  required. 

Without  doubt  the  active  principle  of  ipecacuanha  enters  the  blood, 
and  we  have  next  to  consider  its  action  on  the  distant  organs  of  the 
body. 
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It  produces  an  iucreased  secretion  from  tlie  bronchial  mucous 
membrane.  Some  maintain  that  this  occurs  only  when  ipecacuanha 
excites  nausea,  and  that  the  action  of  the  drug  is  due  solely  to  the 
production  of  this  physiological  state,  it  being  well  known  that  during 
nausea  an  increased  secretion  takes  place  from  most  of  the  surfaces  of 
the  body,  including  the  respiratory  mucous  tract.  Others  consider 
that  it  can  affect  this  mucous  membrane  irrespective  of  the  produc- 
tion of  any  sensation  of  sickness,  and  that  this  is  the  correct  view  is 
borne  out  by  the  powerful  effect  of  even  a  minute  quantity  of  this 
medicine  on  the  bronchial  tract  of  some  persons,  though  the  same  dose 
may  fail  to  produce  sickness,  or  even  nausea. 

Rossbach,  in  his  experiments  on  animals  with  the  trachea  exposed, 
finds  that  emetin,  apomorphine,  and  pilocarpine  administered  through 
the  blood  increase  the  tracheal  secretion,  whilst  atropin  and  its  allies 
act  in  the  reverse  way. 

Ipecacuanha  in  the  form  of  wine  is  of  almost  constant  use  in 
bronchitis,  especially  during  the  early  stages,  when  the  expectoration 
is  scanty  and  viscid,  or  if  profuse  is  difficult  to  expel. 

The  successful  use  of  a  secret  remedy  by  a  well-known  practitioner 
induced  me,  in  conjunction  Avith  Dr.  William  Murrell,  to  try  the 
effect  of  inhalations  of  ipecacuanha  spray  in  those  obstinate  com- 
plaints, winter  cough  and  bronchial  asthma.  Our  observations  were 
made  during  January  and  February,  and  whilst  undergoing  this 
treatment  the  patients  took  only  coloured  water,  and  continued  their 
usual  mode  of  living  in  all  respects.  First,  in  respect  of  winter 
cough,  we  made  observations  on  twenty-five  patients,  whose  ages 
varied  between  45  and  72,  with  one  exception,  that  of  a  woman 
aged  32  ;  we  purposely  selected  severe  cases.  The  following  general 
description  of  a  typical  case  will  serve  in  most  points  to  illustrate  the 
condition  of  all :— The  patient  will  have  been  troubled  with  winter 
cough,  perhaps  for  many  years.  During  the  summer  the  health  is 
perhaps  pretty  good,  but  during  the  cold  months,  from  October  to 
May,  there  is  cough,  sometimes  without  any  intermission,  occasionally 
getting  a  little  better,  and  then  worse  again  on  catching  fresh  cold ; 
or  perhaps  the  patient  may  lose  the  cough  for  a  few  weeks,  but  again 
relapses,  taking  cold  on  the  slightest  exposure.  So  short  may  be  the 
breathing  that  the  patient  can  walk  only  a  few  yards,  especially  in 
the  cold  air,  and  it  is  very  hard  work  to  get  upstairs,  and  the  patient 
is  often  quite  unfitted  for  active  life.  The  breathing  grows  worse  at 
night,  so  that  there  is  no  sleep  unless  with  the  head  propped  up  by 
several  pillows.  There  is  moreover  a  paroxysmal  dyspnasa,  occurring 
usually  at  night,  which  may  last  several  hours  and  constrain  the 
patient  to  sit  up.  Sometimes  the  breathing  is  difficult  only  on  exer- 
tion ;  in  most  cases  fogs,  east  winds,  or  damp,  make  it  much  woi-se. 
The  expectoration,  generally  difficult  to  expel,  varies  greatly.  In  a 
few  cases  there  is  very  little  ;  usually,  however,  it  is  rather  abundant, 
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often  with  little  or  no  rhonchus.  The  cough  is  very  violent,  frequent 
hacking,  and  paroxysmal,  and  the  fits  may  last  from  ten  to  twent^ 
mmutes,_and  even  excite  vomiting.  They  are  generally  brought  on 
by  exertion,  and,  m  bad  cases,  are  so  easily  provoked  that  the  patient 
IS  afraid  to  move,  or  even  to  speak.  The  cough  and  expectoration 
are  much  worse  m  the  morning  on  waking.  Sometimes  the  cough  is 
slight,  and  the  expectoration  scanty,  as  a  rule,  the  distressed  breath- 
ing being  the  chief  symptom.  The  patient  generally  wheezes  loudly 
especially  at  night,  and  is  emphysematous;  rhonchus  may  be  absent' 
or  there  may  be  sonorous  and  sibilant  sounds,  or  some  bubbling  rales 
at  both  bases. 

In  this  common  but  obstinate  complaint  our  results  have  been  very 
striking,  although  so  bad  was  the  breathing  in  many  of  our  patients 
that,  on  being  shown  into  the  out-patients'  room,  they  dropped  into  a 
chair,  and  for  a  minute  or  so  were  unable  to  speak,  except  in  mono- 
syllables, having  no  breath  for  a  sentence.    We  used  the  ordinary 
spray  producer  with  ipecacuanha  wine,  pure  or  variously  diluted 
At  first  the  spray  will  sometimes  excite  a  paroxysm  of  coughincr 
which,  however,  will  in  general  soon  subside,  but  should  it  continue'! 
weaker  solution  must  be  used.    The  patient  soon  becomes  accustomed 
to  the  treatment,  and  learns  to  inhale  the  spray  freely  into  the  lungs. 
At  first  a  patient  will  often  inhale  less  adroitly  than  he  learns  to  do 
afterwards,  as  he  is  apt  to  arch  his  tongue  so  that  it  touches  the  soft 
palate,  and  in  consequence  less  sjoray  enters  the  chest  than  when  the 
tongue  is  depressed.    The  spray  will  sometimes  produce  dryness  or 
roughness  of  the  throat,  with  a  raw  and  sore  sensation  beneath  the 
sternum  ;  sometimes  it  will  cause  hoarseness,  whilst,  on  the  contrary, 
some  hoarse  patients  recover  their  voice  with  the  first  inhalation.  As 
the  inhalation  is  proceeded  with  the  patients  feel  it  getting  lower 
and  lower  into  the  chest,  till  many  say  they  can  feel  it  as  low  as  the 
ensiform  cartilage. 

The  dyspnoea  is  the  first  symptom  relieved  by  this  treatment,  and 
the  first  night  even,  after  the  spraying,  the  paroxysmal  dyspnoea 
will  often  be  improved,  and  the  patient  may  get  a  fair  night's  rest, 
although  for  months  before  shortness  of  breath  and  coughing  had 
caused  the  sleep  to  be  much  broken.    The  difficulty  of  breathing 
on  exertion  also  tends  to  abate  quickly,  and  often,  after  only  one 
administration,  the   patient  has  walked   home  from  the  hospital 
feeling  much  easier  than  when  he  came.    This  improvement  is  con- 
tinuous, and  is  such  that  in  one  or  two  days,  or  a  week,  the  patient 
is  able  to  walk  with  very  little  distress.    The  improvement  is  most 
marked  immediately  after  each  inhalation,  and  although  after  some 
hours  the  breathing  may  again  grow  a  little  worse,  some  permanent 
improvement  is  gained,  unless  the  patient  catches  a  fresh  cold.  I 
have  heard  patients  say  that  after  a  week's  treatment  they  could 
walk  two  miles  with  less  respiratory  distress  than  they  could  walk  a 
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hundred  yards  before  the  use  of  the  spray.  lu  some  instances  two  or 
three  days'  daily  spraying  may  elapse  before  any  noticeable  improve- 
ment takes  place,  this  comparatively  slow  effect  being  sometimes  due 
to  awkward  inhalation,  owing  to  which  but  little  ipecacuanha  passes 
into  the  bronchial  tubes.  The  effect  on  the  cough  and  expectoration 
is  also  very  marked,  both  of  these  symptoms  decreasing  greatly  in  a 
few  days  ;  in  these  respects,  however,  the  improvement  is  rather 
slower  than  in  the  case  of  the  breathing.  Sometimes  for  the  first 
few  days  the  expectoration  may  be  rather  increased,  but  it  speedily 
alters  in  character,  so  that  it  is  expelled  much  more  readily,  the 
cough  thus  becoming  easier,  even  before  the  expectoration  diminishes. 
Owing  to  these  results  the  patient  is  soon  enabled  to  lie  down  at  night 
with  the  head  lower,  and  within  a  week  or  ten  days,  sometimes  earlier, 
can  do  with  only  one  pillow,  an  improvement  occurring  in  spite  of 
fogs,  damp,  or  east  winds,  nay,  even  though  the  weather  gets  daily 
worse,  and  the  patient  is  exposed  to  it  the  chief  part  of  the  day.  The 
patients  on  whom  these  observations  were  made  all  came  daily  to  the 
hospital,  though,  of  course,  it  would  have  been  much  better  to  have 
kept  them  in  a  warm  room  had  it  been  possible. 

Of  the  twenty-five  cases  all  were  benefited  except  one.  In  one  case 
the  improvement  was  very  gradual,  but  each  inhalation  produced  a 
perceptible  temporary  improvement.  In  twenty-one  cases  the  average 
number  of  inhalations  required  was  9-4,  and  the  average  number'  of 
days  was  twelve  before  the  patients  were  discharged  cured.  The 
greatest  number  of  inhalations  in  one  case  was  eighteen  and  the 
smallest  three.  The  case  longest  under  treatment  required  twenty- 
four  days,  the  shortest  four. 

In  order  to  ensui-e,  as  far  as  possible,  the  topical  effects  only  of  the 
ipecacuanha  spray,  we  were  careful  to  direct  the  patient  to  spit  out, 
and  even  to  rinse  out  the  mouth  at  each  pause  in  the  administration, 
for  far  more  wine  collects  in  the  mouth  than  passes  into  the  lungs. 
If  this  precaution  is  not  adopted,  enough  is  sometimes  swallowed  to 
excite  nausea,  and  even  vomiting,  by  which  means  the  bronchial 
mucus  is  mechanically  expelled,  and  of  course  in  this  way  a  temporary 
improvement  is  effected.  However,  even  when  this  precaution  is 
observed  a  protracted  inhalation  may  excite  nausea,  and  sometimes 
vomiting,  by  the  absorption  of  the  wine  vid  the  bronchial  mucous 
membrane ;  but,  strange  to  say,  vomiting,  when  thus  induced,  has 
been  long  delayed,  even  to  the  extent  of  several  hours,  and  sometimes 
it  has  been  delayed  till  the  evening,  though  the  inhalation  was  used 
in  the  morning.  In  our  cases,  however,  the  improvement  was  not 
due  to  the  nauseating  effects  of  the  spray,  for  we  took  care  to  avoid 
this  contingency  by  administering  a  quantity  inadequate  to  produce 
this  result.  The  duration  of  each  inhalation  will  depend  upon  the 
amount  of  spray  produced  by  each  compression  of  the  elastic  ball,  and 
upon  the  susceptibility  of  the  patient  to  the  action  of  ipecacuanha. 
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As  a  rule,  the  patient  will  at  first  bear  about  twenty  squeezes  of  the 
ball  without  nausea,  and  soon  will  bear  much  more.  After  two  or 
three  squeezes,  especially  on  commencing  the  treatment,  we  must 
pause  awhile.  It  is  necessary  to  look  at  the  patient's  tongue,  and 
teach  him  how  to  depress  it,  for  if  the  tongue  is  much  arched  it 
will  hinder  the  passage  of  the  spray  into  the  lungs.  It  is  a  good 
plan  to  tell  the  patient  to  close  the  nose  with  the  fingers,  and  to 
breathe  deeply.  The  inhalation  should  be  used  at  first  daily,  and  in 
bad  cases  twice  or  thrice  daily,  afterwards  every  other  day  will 
suffice,  and  the  interval  may  be  gradually  extended.  If  the  ipecacu- 
anha wme  is  diluted,  then  the  spray  must  be  used  for  a  longer  time. 
In  cold  weather  the  wine  should  be  warmed. 

We  have  tried  the  spray  with  very  satisfactory  results  in  a  few 
cases  of  a  more  severe,  though  closely  allied,  disease,  which  may  be 
thus  summarized :— A  patient  has  suffered  for  several  years  from 
severe  "  winter  cough,"  with  much  dyspnoea,  cough,  and  expectora- 
tion, and  on  several  occasions  has  spat  up  a  considerable  quantity  of 
blood.  The  physical  signs  denote  slight  fibroid  consolidation,  with 
excavation  at  both  apices,  but  with  much  emphysema,  perhaps 
atrophous  in  kind.  There  is  little  or  no  rhonchus,  and  no  fever. 
The  expectoration  may  be  slight  or  very  abundant,  muco-purulent,  or 
purulent.  ^  The  dyspnoea  is  perhaps  so  very  severe  and  so  paroxysmal 
as  to  justify  one's  calling  the  case  bronchial  asthma  with  emphysema 
and  fibroid  phthisis. 

In  this  class  of  case  the  ipecacuanha  spray  is  almost  as  beneficial 
as  in  that  previously  described.  The  spray  soon  controls  the  dyspncsa, 
thus  enabling  the  patient  to  sleep,  it  likewise  greatly  lessens  expec- 
toration and  cough,  and  by  these  means  greatly  improves  the  general 
health.  As  in  the  previous  cases,  the  first  inhalation  may  consider- 
ably improve  the  breathing,  though  the  effects  are  not  permanent, 
the  dyspncea  returning  in  the  evening,  and  hence  the  spraying  is 
needed  both  night  and  morning,  and  may  be  required  for  weeks  or 
months,  the  ipecacuanha  appearing  rather  to  mitigate,  than  to  per- 
manently cure,  the  dyspnoea. 

We  have  used  this  spray  in  cases  of  true  and  severe  bronchial 
asthma,  with  very  opposite  results.  In  one  severe  case,  accompanied 
by  a  great  deal  of  bronchitis,  it  gave  very  great  relief.  The  other 
patient,  not  so  ill,  had  been  all  his  life  asthmatic,  and  on  catching 
even  a  slight  cold  his  breathing  would  become  greatly  oppressed.  In 
this  instance  each  application  of  the  spray  considerably  aggravated 
the  dyspnoea,  even  though  the  wine  were  diluted  with  an  equal 
quantity  of  water.  A  still  weaker  solution  might  possibly  have  been 
borne,  but  we  are  inclined  to  think  that  in  this  case  any  quantity  of 
ipecacuanha  would  have  disagreed,  for  the  tightness  of  breathing 
increased  almost  immediately  on  commencing  the  inhalation.  The 
successful  case  was  a  very  severe  one.    For  years  this  patient,  a 
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woman,  had  suffered  from  bronchitic  asthma,  and  when  she  applied  to 
the  hospital  she  was  unable  to  lie  down,  owing  to  violent  paroxysmal 
dyspnoea.    The  worst  attack  would  begin  about  3  a.m.,  compelling  her 
to  start  out  of  bed  and  struggle  for  breath.    She  was  very  emphyse- 
matous, the  expiration  enormously  prolonged.    She  was  very  hoarse. 
The  first  inhalation  removed  the  hoarseness  in  a  few  minutes,  and 
much  improved  the  breathing,  which  continued  freer  until  midnight, 
when  the  dyspnoea  returned.    The  cough  became  easier,  and  she 
expectorated  more  freely.    Each  inhalation  gave  her  very  great  and 
marked  relief.    On  her  first  visit  she  had  walked  to  the  hospital  with 
great  difficulty,  having  been  constrained  to  stop  frequently.  On 
entering  the  room  she  could  not  speak,  but  laboured  violently  and 
with  loud  wheezing  to  get  her  breath.    A  few  inhalations  set  the 
breathing  gradually  free,  the  air  entering  more  and  more  freely, 
with  gradual  diminution  of  the  wheezing,  till,  by  the  completion  of 
the  inhalation,  she  was  able  to  breathe  without  difficulty.    As  the 
breathing  improved  she  could  feel  the  spray  descending  lower  and 
lower  into  her  chest.    At  first  it  seemed  to  reach  only  as  far  as  the 
back  of  the  tongue,  then  to  the  top  of  the  sternum,  the  mid-sternum, 
and  at  last  she  felt  as  if  it  reached  as  low  as  the  pit  of  the  stomach. 
This  improvement,  which  was  observed  on  this  and  on  subsequent 
visits,  was  maintained  throughout  the  day,  but  towards  evening  a 
relapse  would  occur ;  her  nights,  however,  though  at  first  bad,  were 
still  decidedly  better  than  before  the  treatment  had  begun.    Soon,  on 
persisting  with  the  treatment,  the  effects  became  more  lasting,  and 
the  patient  slept  well.    On  discontinuing  the  spray,  however,  the 
breathing  again  grew  worse,  and  she  was  obliged  to  revert  to  the 
treatment ;  but,  unfortunately,  so  easily  did  she  catch  cold,  and  so 
bad  was  the  weather,  that  she  was  obliged  to  stay  away  for  days 
together.    Along  with  the  improvement  in.  the  breathing,  the  cough 
and  expectoration  also  mended,  but  these  two  symptoms  continued 
rather  troublesome.    So  marked  was  the  benefit  from  the  spray  that 
the  patient  and  her  friends  expressed  their  astonishment,  especially 
at  the  prompt  relief  which  it  gave. 

We  have  tried  the  spray  in  several  additional  cases  of  genuine 
asthma,  but  with  unsatisfactory  results,  for  in  most  cases  it  has  con- 
siderably tightened  the  breathing  to  such  an  extent  even  that  patients 
have  refused  to  give  it  a  second  or  third  trial. 

We  have  continued  to  carry  on  our  observations  with  the  ipecacu- 
anha wine  spray,  and  with  results  confirmatory  of,  the  statements 
made  in  the  Brit.  Med.  Journal.  We  find,  however,  that  some 
patients  are  very  intolerant  of  the  spray,  a  good  deal  of  irritation,  and 
even  tightness  of  breathing  being  caused  by  it.  It  is  advisable,  there- 
fore, at  first,  to  dilute  the  wine  with  one  or  two  parts  of  water,  a  pre- 
caution especially  needful  in  the  case  of  patients  affected  with  much 
dyapncea,  and  with  lividity ;  for  the  spray  may  for  some  hours  much 
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It  may  not  be  much  out  of  place  to  mention  here  that,  in  several  in- 
stances we  have  found  the  spray  very  serviceable  in  non-febrile  in- 

verTv!,^w'^      f '^J^^'"  ''''  ^^^^'^^  i«  swollen  and 

tTn^n  ?i  ^^^^^  f^^^'i  it  useful  also  in  hoarseness  due  to  conges- 
tion of  the  vocal  cords  When  the  hoarseness  has  lasted  a  few  days 
only,  01  one  or  two  weeks,  the  spray  often  cures  it  speedily ;  but  when 
the  hoarseness  has  persisted  for  three  months,  or  longer,  the  spray, 
though  xmproving  the  voice  considerably,  leaves  some  hoaieness. 

-Liie  late  L>r  Hyde  Salter  recommended  ipecacuanha  strongly  in 
hay-asthma  and  m  other  forms  of  asthma,  employing  it  to  cut  short  a 
paroxysm  o  dyspncea.  He  thought  that,  in  common  with  tobacco  and 
antimony.  It  controlled  by  virtue  of  its  action  as  a  depressant.  He 
preferred  it  o  the  other  two  remedies  just  named,  and  gave  it  in  doses 
large  enough  to  cause  depression,  but  too  small  to  excite  vomiting. 
Like  other  depressants,  when  thus  employed,  it  must  be  given  at  the 
very  beginning  of  the  attack  of  dyspnoea,  for  the  influence  of  the 
remedy  is  considerably  less  over  a  fully  developed  attack.  He  pre- 
feri^d  the  powder  to  the  wine,  and  seldom  gave  less  than  twenty 
grains.  This  treatment,  directed  only  against  each  attack  of  dyspnoea, 
leaves  the  complaint  in  other  respects  untouched,  and  more  permanent 
relief  has  to  be  sought  in  appropriate  diet  and  suitable  climate. 

Dr.  Hyde  Salter  enforced  particular  attention  to  the  influence  of  diet  on 
pure  asthma.    As  persons  prone  to  asthma  suffer  from  tightness  of  the  breath 
for  some  hours  after  a  meal,  and  tlie  smallest  quantity  of  food  greatly  a-ra- 
vates  an  attack  of  asthma,  therefore  the  meals  must  be  small  and  digestfble. 
Asthmatic  attacks  occur  commonly  at  night,  seemingly  favoured  by  sleep, 
and  the  keeping  awake  will  often  ward  off  an  attack.    The  attacks  are  es- 
pecially liable  to  occur  after  a  late  meal,  therefore  an  asthmatic  should  take 
a  light  tea,  and  go  without  supper  ;  in  fact,  should  take  no  full  meal  after  two 
o  clock    Breakfast  should  be  the  chief  meal.    Asthmatics  should  rise  early, 
to  avoid  a  too  prolonged  fast.    Their  food  must  be  plain,  well  cooked,  and 
nutritious    Milk  and  eggs  form  a  good  diet.    Cocoa  is  better  than  tea,  but 
milk  IS  better  than  either.    Mutton  is  preferable  to  beef  or  lamb,  while  pork 
and  veal  must  be  prohibited;  new  boiled  potatoes  and  succulent  vegetables 
may  be  permitted.  Fish  is  suitable.   Cheese,  dessert,  preserved  meats  or  fruits,  ■ 
must  not  be  eaten,  and  stimulants  of  any  kind  are  generally  bad.  Heavy 
malt  liquors  especially  those  containing  much  carbonic  acid,  are  the  worst 
beverages.    Ihe  quantity  of  food  should  not  be  large,  although  food  does  not 
produce  the  paroxysm  by  its  bulk,  as  the  attack  generally  occurs  some  hours 
after  a  meal,  when  the  stomach  is  becoming  empty.    Most  asthmatics  may 
eat  what  they  like  at  breakfast.    Dr.  Pridham,  who  has  had  great  success  in 
the  treatment  of  asthma,  aud  who  long  ago  pointed  out  the  importance  of  a 
regulated  diet,  orders  the  following  regimen  :-Breakfast,  at  eight,  half  a  pint 
of  tea  or  coffee,  with  a  little  cream,  aud  two  ounces  of  dry,  stale  bread.  Dinner 
at  one,  two  ounces  of  fresh  beef  or  mutton,  without  fat  or  skin,  two  ounces  of 
stale,  dry  bread,  or  well-boiled  rice.    Three  hours  after  dinner,  half  a  pint  of 
weak  brandy-and-water,  or  toast-and-water  ad  libitum.   Supper  at  seven,  two 
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ounces  of  meat,  and  two  ounces  of  dry  broad.  He  prohibits  clrinking  for  an 
hour  before  dinner  or  supper,  and  till  three  hoiuy  after  meals.  When  diges- 
tion has  improved,  he  allows  three  ounces  of  meat  twice  a  day.  Dr.  baJtei 
gives  the  following  excellent  remarks  on  the  climates  suitable  for  asth- 

"7»riiosidenco  in  one  locality  will  radically  and  permanently  cure  asthma 
resisting  all  treatment  in  another  locality. 

{h)  The  localities  most  beneficial  to  the  largest  number  of  cases  are  large, 
populous,  and  smoky  cities. 

(c)  The  effect  of  locality  depends  probably  on  the  air. 

{d)  The  air  which  would  be  imagined  to  be  the  worst  for  the  general  health 
is,  as  a  rule,  the  best  for  asthma  ;  thus  the  worst  parts  of  cities  are  the  best, 
and  conversely. 

(e)  This  is  not  always  the  case,  the  very  reverse  holding  sometimes. 
.  (/)  There  is  no  end  to  the  apparent  caprice  of  asthma  in  this  respect. 

{I)  There  is  possibly  no  case  of  asthma  that  might  not  be  cured  if  the  right 
air  could  be  found. 

(hi)  The  disposition  is  not  eradicated,  but  merely  suspended. 

In  many  cases  of  whooping-cougli  ipecacuanlia  will  often  lessen  the 
severity  and  frequency  of  the  paroxysms,  and  frequently  arrest  the 
attendant  vomiting.  Dr.  Phillips,  and  some  other  observers,  consider 
ipecacuanha  especially  useful  when  the  attacks  of  coughing  are  accom- 
panied by  retching  and  vomiting.  Like  other  whooping-cough  reme- 
dies, ipecacuanha  often  fails  in  cases  apparently  in  all  respects  similar 
to  those  it  benefits,  and  in  certain  epidemics  it  appears  to  be  all  but 
useless. 

Ipecacuanha  is  also  held  to  be  a  diaphoretic.  Of  course  it  will  excite 
sweating  when  it  excites  nausea,  but  even  irrespective  of  this  condi- 
tion it  is  maintained  that  it  promotes  perspiration. 

It  has  been  highly  praised  for  its  efficacy  in  hEemorrhages,  as,  for 
instance,  in  epistaxis,i  bleeding  from  the  lungs  or  womb,  and  in  flood- 
ing after  delivery.  Some  of  its  advocates  give  drachm  doses  of  the 
powder. 

In  flooding  after  delivery  Higginbotham  recommends  ipecacuanha 
in  quantity  sufficient  to  produce  vomiting,  and  to  this  effect  he  ascribes 
its  great  efficacy  in  arresting  hsemorrhage.  In  his  hands  this  treat- 
ment succeeded  in  the  most  desperate  flooding  cases,  but  it  may  Avell 
be  doubted  whether,  beyond  its  emetic  effect,  ipecacuanha  exerts  any 
influence  over  uterine  hsemorrhage.  Zinc  would  perhaps  answer 
equally  well.  Dr.  George  Bird  tells  me  that  he  once  witnessed,  in  the 
case  of  a  Syrian  Jewess,  the  prompt  suppression  of  flooding  by  the 
nurse,  who  crammed  down  the  patient's  throat  a  handful  of  her  hair. 
Probably  the  mechanical  excitation  of  vomiting  would  prove  useful  in 
flooding. 

Ipecacuanha  acta  more  surely  as  an  emetic  when  given  in  divided 

»  Dr.  Martin,  of  Geneva,  arrests  epistaxis  (the  blood  generally  coming  from 
one  nostril)  by  compressing  the  facial  artery  of  the  side  affected  upon  the 
upper  jaw,  near  the  nose,  thus  lessening  the  supply  of  blood  to  the  nose. 

G  G 


^'^^  APOMORPHINE 

doses,  at  short  intervals,  e.g.  five  grains  in  a  little  warm  water  every 
nve  or  ten  minutes. 


APOMORPHINE 

The  hydrochlorate  of  this  derivative  from  morphine  is  employed  in 
medicine. 

Apomorphine  was  obtained  by  Mathieson  and  Wright  and  first 
tested  experimentally  by  Gee,  who  discovered  it  to  be  a  very  prompt 
and  certain  emetic.  The  hydrochlorate  is  official  in  solution  in  water, 
1  in  50.  ' 

Apomorphine,  after  absorption,  first  excites  the  cerebrum,  producing 
delirium  and  finally  paralyzing  it.  It  may  excite  convulsions,  the 
cause  of  which  "  cannot  be  considered  as  made  out  "  (Wood).  Accord- 
ing to  Reichert's  observations  it  acts  also  upon  the  sensory  and  motor 
nerves,  first  stimulating  and  then  paralyzing  them.  Harnack  and 
also  Eeichert  find  that  it  is  a  muscular  (muscle  fibre)  paralyzant. 

Upon  the  circulatory  apparatus  the  effect  is,  for  large  doses,  de- 
pressant—the arterial  pressure  falling  and  also  the  force  of  the  con- 
tractions of  the  heart.  Its  action  upon  the  heart  is  a  direct  one, 
at  any  rate  in  part,  for  it  will  influence  the  excised  frog-heart.  It 
is  said  to  stimulate  the  vaso-motor  centre  and  cause  in  the  first  in- 
stance a  rise  in  blood-pressure ;  the  subsequent  fall  is  due  partly  to 
the  weakening  of  the  heart,  perhaps  also  to  a  depressant  action  upon 
the  vaso-motor  centre.  The  pulse-rate  is  first  accelerated,  subse- 
quently retarded.  The  respiratory  centres  are  first  stimulated  (accele- 
rated breathing),  then  weakened  (shallow  and  infrequent  respiration). 

The  most  important  effects  of  apomorphine  are  (1)  upon  the  stomach, 
emetic  action  ;  (2)  upon  the  bronchial  mucous  membrane,  expectorant. 

Emetic  action.— This  is  readily  excited  without  or  with  very  little 
nausea  ;  one-tenth  of  a  grain  hypodermically  acts,  often,  in  one  or  two 
minutes,  it  may  delay  ten  minutes,  or  for  smaller  doses  longer  still. 
This  action  is  upon  the  vomiting  centre  directly.  The  drug  Avill 
excite  vomiting  also  when  absorbed  from  the  stomach,  but  its  action 
then  is  much  less  prompt,  and  larger  doses  are  required. 

The  emetic  action  of  apomorphine  is  of  particular  value  in  cases  of 
poisoning,  when  it  is  necessary  to  produce  prompt  and  certain  vomit- 
ing, as  e.g.  in  cases  of  drunkenness,  opium  poisoning,  etc.  In  such 
cases  as  much  as  one-fourth  of  a  grain  may  have  to  be  administered. 
Apomorphine,  however,  is  liable  to  cause  much  depression,  and  in 
feeble  persons  collapse ;  in  children,  especially,  it  requires  very  cautious 
use,  or  it  may  give  rise  to  dangerous  symptoms.  Inasmuch  as  narcotic 
poisons  deaden  the  sensibilities  of  the  nerve  centres,  it  is  evident  that 
the  action  of  aiDomorjjhine  will  be  influenced  here  by  the  degree  of 
narcosis  produced  ;  but  other  emetics  are  also  influenced  in  the  same 
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way  "and  the  probabilities  seem  to  be  that  the  alkaloid  produces 
vomitin-  more  surely  than  do  our  ordinarily  used  drugs  "  (Wood). 

It  has  been  suggested  that  morphia  solutions  may  on  keeping  de- 
velop some  apomorphineand  thus  acquire  emetic  powers  :  there  is  no 

evidence  of  this.  ^ ,  , 

The  bronchial  secretion  is  increased  by  apomorphme  hydroclilorate 
by  a  direct  action  upon  the  mucous  glands  of  the  respiratory  tract,  or 
by  a  stimulation  of  the  glandular  nerve  endings,  i.e.  by  a  peripheral 
action-this  was  shown  by  Rossbach.    The  drug  is  adapted  to  the 
early  stages  of  inflammation  of  the  larynx,  trachea  and  bronchi,  when 
the  mucous  membrane  is  swollen,  and  hyper^mic,  and  secretes  a  viscid 
mucus.    In  croup  and  in  the  acute  bronchitis  of  children  it  is  thus  of 
signal  use.   It  is  likewise  of  value  in  chronic  catarrhs  of  the  bronchial 
tubes  if  the  secretion  is  scanty  and  tenacious.    In  these  conditions  it 
increases  the  expectoration,  loosening  it  at  the  same  time.  Whitla 
finds  it  "  the  only  drug  of  real  value  in  dealing  with  some  forms  of 
bronchial  irritation  caused  by  the  inhalation  of  flax  dust  in  operatives 
employed  in  the  manufacture  of  linen,  whilst  it  afforded  the  best  re- 
sults in  ordinary  dry  catarrhs,  and  especially  in  asthma."    He  recom- 
mends l-  grain  every  three  or  four  hours  in  camphor  water  with  or 
without  morphia  or  ipecacuanha.    Binz  recommends  uV     -3V  grain 
every  two  hours,  and  it  is  perhaps  wisest  to  begin  with  these  smaller 
doses,  increasing  according  to  circumstances.     The  dose  has  been 
advanced  by  Murrell  to  the  extent  of  one  grain  three  or  four  times 
daily  without  producing  nausea.    The  expectorant  action  of  apomor- 
phine  is  probably  quite  independent  of  the  production  of  nausea, 
though  it  will  be  farther  increased  by  the  latter  action.  Apomorphine 
may  with  advantage  be  combined  in  the  form  of  a  linctus  with  mor- 
phine or  with  codeine,      or  -^5-  grain  of  the  apomorphine  to  each  dose. 
In  some  outside  affections  it  has  been  employed  as  follows  :— 

It  is  said  to  be  useful  in  some  hysterical  affections. 

It  has  cured  a  case  of  persistent  hiccough  when  the  hypodermic  injection 
of  inori)hia  and  atropia  had  failed. 
Weil  confirms  Gee  that  it  is  useful  in  chorea. 

Ludwig  and  Bm-gmeister  have  shown  that  apomorphia  is  a  topical  anesthe- 
tic equal  to  cocaine,  so  far  as  the  eye  is  concerned,  but  that  it  induces  vomit- 
ing and  salivation  by  absorption,  and  is  hence  disqualified.  Six  to  twelve 
drops  of  2  per  cent,  solution  are  needful.   The  application  is  painful. 


VERATEUM  VIRIBE 

The  rhizome  and  rootlets  of  the  green  hellebore  contain  several  alka- 
loids,  but  chiefly  two,  jervine  and  veratroidine ;  the  latter  is  said  to 
be  composed  of  a  mixture  of  alkaloid  and  rfiSsin.  Of  late  the  alkaloids 
have  suffered  from  a  change  of  nomenclature,  with  some  little  con- 
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fusion  as  a  result.  The  aljove  names  may  stand  for  the  present.  The 
action  of  these  alkaloids  has  been  elaborately  studied  by  Professor  H, 
Wood. 

In  small  dose  the  crude  drug  first  reduces  the  force,  with  much 
diminution  in  the  frequency,  of  the  pulse,  which  may  fall  to  half  its 
natural  number.  At  this  stage  exertion  induces  very  great  frequency 
of  the  heart's  action,  and  the  pulse  becomes  feeble,  thready,  and 
even  imperceptible.  A  poisonous  dose  induces  a  very  rapid  thready 
pulse,  a  cold,  clammy  skin,  nausea  and  vomiting,  great  muscular  pros- 
tration and  partial  unconsciousness. 

Wood  finds  that  jervine  affects  the  heart  directly,  either  through  its 
ganglia,  or  by  its  action  on  the  muscular  substance,  also  that  it  de- 
presses powerfully  the  vaso-motor  centre,  and  the  spinal  cord.  Vera- 
troidine  is  more  irritating  than  jervine,  and  induces  vomiting  and 
occasionally  purging,  though  the  muscular  twitchings  and  convulsions 
are  less.  It  differs  from  jervine  in  powerfully  paralyzing  the  re- 
spiratory centre,  hence  after  poisoning,  unless  artificial  respiration  is 
maintained,  arterial  pressure  becomes  greatly  heightened;  this  rise 
is  asphj'-xial,  for  with  artificial  respiration  arterial  pressure  steadily 
falls,  as  it  does  with  jervine.  Wood,  speaking  of  the  crude  drug,  says  : 
"  Veratrum  viride  is  a  powerful  spinal  and  arterial  depressant,  exert- 
ing little  or  no  influence  upon  the  cerebral  centre.  In  full  therapeutic 
doses  it  lowers  the  pulse-rate,  both  by  a  direct  action  on  the  muscle 
(jervine),  and  by  stimulating  the  inhibitory  nerves  (veratroidine) ;  it 
diminishes  the  force  of  the  heart's  beat  by  a  direct  influence  on  the 
cardiac  muscle  (jervine),  and  produces  a  general  vaso-motor  paralj^sis 
(jervine)." 

Veratrum  has  been  said  to  lower  the  temperature  in  health ;  but, 
according  to  the  late  Dr.  Squarey's  observations,  this  is  not  the  case. 

Veratrum  viride  has  been  employed  in  the  convulsions  of  children, 
chorea,  typhoid  fever,  scarlet  fever,  measles,  pneumonia,  and  pleurisy. 
In  regard  to  pneumonia  and  pleurisy,  some  authorities  consider  that 
veratrum  is  .useful  only  in  the  sthenic  forms,  acting  then  like  tartar- 
emetic  or  aconite  ;  others,  however,  as  confidently  recommend  this 
remedy  in  the  asthenic  forms.  The  tincture  of  veratrum  viride 
should  be  used,  since  veratria  does  not  produce  the  same  effects. 

In  the  treatment  of  the  foregoing  diseases  it  is  better  to  give  small 
doses,  such  as  one  or  two  minims  every  hour,  rather  than  larger  ones 
at  longer  intervals.  It  is  requisite  to  augment  the  dose  gradually, 
in  order  to  keep  the  pulse-rate  down,  otherwise  it  will  sometimes 
suddenly  rise  to  120  or  140  beats,  which  idse,  however,  a  small 
increase  of  the  dose  will  reduce  again  in  a  few  hours.  On  account  of 
its  irritant  powers,  it  is  not  suitable  for  cases  marked  by  gastro- 
intestinal irritability. 

Veratrum  is  said  to  be  efi&cacious  in  removing  the  pain  of  acute 
rheumatism,  and  in  controlling  and  shortening  the  fever.    It  is  also 
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said  to  be  of  service  in  neuralgia,  sciatica,  and  lumbago,  and  m  the 
"  congestive  headache  "  which  occurs  at  the  nienstrual  period. 

Veratrum  album,  or  the  white  hellebore,  has  been  used  with  suc- 
cess in  the  vomiting  and  purging  of  summer  diarrhcBa ;  it  possesses 
properties  very  like  those  of  green  hellebore. 

Veratrum  viride  and  v.  album  are  now  very  little  used,  hence  it  is 
probable  that  the  accounts  of  their  usefulness  have  been  very  much 
overdrawn. 


VEEATRIA 

This  alkaloid  1  is  obtained  from  the  seeds  of  Veratrum  sahadilla,  or 
schoenocaulon  officinale. 

Veratrine  (from  Sabadilla  seeds)  is  a  local  irritant,  especially  to 
mucous  membranes,  and  hence  when  inhaled  or  taken  internally  it 
excites  sneezing,  vomiting,  purging,  and  accompanying  these  signs 
of  irritation  there  may  be  with  large  doses  violent  twitchmgs,  and 
convulsions,  and  afterwards  great  muscular  weakness  with  loss  oi 
electric  irritability.    The  latter  effects  are  the  result  of  absorption. 

The  alkaloid  passes  readily  into  the  blood,  as  is  sufficiently  proved 
by  the  symptoms  it  occasions  ;  these  are  :— Dull,  heavy,  frontal  head- 
ache, sometimes  accompanied  by  shooting  or  stabbing  pain  over  one 
or  both  brows,  in  the  pit  of  the  stomach,  and  at  the  region  of  the 
heart ;  the  heart  is  greatly  affected,  for  the  pulse  grows  slow  and 
weak,>and  may  sink  from  70  or  80  to  40  or  35  beats  in  the  minute, 
becoming  at  the  same  time  so  feeble  as  scarcely  to  be  felt  at  the  wrist; 
pushed  to  the  full  extent,  the  drug  greatly  prostrates  the  muscular 
strength— to  the  extent,  perhaps,  of  rendering  walking  impossible, 
and  the  muscles  may  twitch  and  jerk  spasmodically ;  the  surface  is 
bedewed  with  a  clammy  sweat,  the  features  are  pinched,  and  there 
may  be  complete  blindness  and  deafness,  but  delirium  is  rare.  Dan- 
gerous as  these  symptoms  appear,  yet  they  speedily  pass  away  if  the 
drug  is  discontinued.    Some  self-experimenters  have  experienced  dull 
aching  pains,  made  worse  by  movement,  and  tonic  and  clonic  contrac- 
tions of  the  muscles,  sometimes  violent,  especially  in  the  muscles  of 
the  face  and  extremities.    Veratrine  has  the  same  prostrating  effect 
on  birds,  and  in  America  it  is  hence  sometimes  used  to  catch  them, 
by  rendering  them  temporarily  too  weak  to  fly  ;  but  if  left  awhile,  the 
effects  of  the  drug  pass  off,  and  the  birds  escape. 

In  respect  of  the  effect  upon  the  heart  it  is  noted  that  the  pulse,  in 
the  first  instance,  is  quickened  and  strengthened,  then  slowed,  and 
afterwards  it  becomes  quick,  weak,  and  irregular.  The  twitchings 
and  convulsions  of  the  skeletal  muscles  are  due,  probably,  in  part  to 


'  The  alkaloid  is  not  quite  pure. 
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the  effect  of  the  veratria  ou  the  muscles,  in  part  to  that  upon  the 
cord. 

The  twitchings  and  convulsions  are  not  produced  by  the  action  of  veratria 
on  tlio  brain,  since  they  occur  after  section  of  the  spinal  cord.  They  are 
partly  due  to  the  direct  action  on  the  muscles,  for  they  take  place  when  the 
cord  is  destroyed,  and,  further,  in  animals  whose  nerves  are  paralyzed  by 
curare. 

Veratria  is  a  powerful  muscle  poison,  and  affects  curiously  the 
character  of  the  contraction,  acting  in  this  respect  much  like  calcium 
salts  and  alkaline  soda  salts,  as,  for  instance  (of  the  latter)  the  phos- 
phate and  bicarbonate  of  soda.  On  stimulation  the  affected  muscle  con- 
tracts and  relaxes,  or  partially  relaxes,  like  a  normal  muscle,  but  then 
it  rapidly  contracts  again  and  then  veiy  slowly  relaxes.  On  repeating 
the  stimulation  this  effect  of  veratria  speedily  wears  off,  and  some 
time  has  then  to  be  allowed  before  the  muscle  regains  its  original 
abnormal  condition.  This  affection  of  the  muscle  causes  the  move- 
ments of  the  animal  to  be  stiff  and  awkward.  Sometimes  the  mus- 
cular contraction  will  persist  so  long  as  to  suggest  a  tetanus  of  spinal 
origin,  as  in  strychnia  poisoning,  but  in  disproof  of  this  we  shall  note 
that  this  effect  of  veratria  on  the  muscle  occurs  also  when  the  limb 
is  separated  from  the  trunk.  In  frogs  under  the  influence  of  veratria 
marked  fibrillary  contractions  occur,  looking  much  like  the  fibrillary 
contractions  in  progressive  muscular  atrophy.  These  fibrillary  con- 
tractions in  the  frog  must  be  due  to  the  action  of  the  poison  either  on 
the  muscle  or  on  the  motor  neiwes,  for  they  occur  in  an  amputated 
limb  on  stimulating  the  nerve.  Since  they  almost  disappear  when 
curare  is  administered,  these  twitchings  are  probably  due  to  some 
alteration  in  the  motor  nerves. 

Veratria  affects  the  cardiac  muscle  much  as  it  does  the  skeletal 
muscle,  but  it  is  less  poisonous  to  the  heart  than  to  voluntary  muscle. 
In  a  cardiac  contraction  it  greatly  delays  diastolic  dilatation,  and 
induces  ix'regular  rhythm. 

Applied  to  the  skin  veratria  ointment  excites  a  sensation  of  warmth 
and  of  pricking,  followed  by  coldness.  Unless  applied  for  some  time  it 
does  not  excite  inflammation,  but  prolonged  application  produces  a  red 
itching  rash.  It  is  a  very  efficacious  remedy  in  neuralgia,  and,  like 
aconite,  has  most  influence  over  neuralgia  of  the  fifth  nerve.  An 
ointment  of  the  Pharmacopceial  strength  is  generally  strong  enough 
when  applied  to  the  face,  but  in  other  neui'algias  a  stronger  ointment 
is  requii'ed.^  Dr.  Turnbull,  who  employed  veratria  ointment  largel}', 
used  a  preparation  containing  twenty  and  sometimes  even  forty  grains 
to  the  ounce  ;  the  B.P.  strength  is  seven  grains  to  the  ounce.  These 
strong  ointments,  not  uncommonly,  prove  ver}'-  useful  in  sciatica  when 

*  The  B.P.  ointment  may  exceptionally  prove  much  too  irritant,  and  it 
is  well,  therefore,  to  order  a  very  light  and  limited  application  in  the  first 
instance,  till  the  sensitiveness  of  the  skin  has  been  gauged. 
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rubbed  along  the  course  of  the  pain  for  twenty  ^^^^^ 
hour,  twice  or  three  tianes  a  day.    The  stronger  ointments  aie  some 
times  useful  in  the  neuralgic  pain  consequent  upon  shmgle  Ihe 
susceptibility  to  the  action  of  veratria  varies  ;  thus,  m  some  peisons 
it  readily  produces  numbness  and  a  sensation  of  coldness,  which 

may  last  several  days.  ,  ,     ■,    ,       i      4.i,«  ,^o,-n 

Like  aconitia  ointment,  it  is  useful  in  sick  headache,  when  the  pam 
is  accompanied  and  followed  by  tenderness  of  the  skm.  It  ^l^ould  be 
well  rubbed  in  over  the  seat  of  pain  at  the  very  commencement  of  the 
attack.  It  excites  less  irritation,  and  sometimes  succeeds  better  than 
the  aconite  preparation,  very  quickly  subduing  the  pam,  preventing 
the  vomiting,  and  reducing  the  duration  of  an  attack  to  one  oi'  two 
hours,  or  even  to  a  few  minutes,  whilst  previous  to  the  veratria  treat- 
ment it  would  last  one,  two,  or  three  days.  , .    .  .  ,  i 

Dr.  Turnbull  used  a  strong  ointment  to  rheumatic  joints,  and  no 
doubt  it  does  relieve  some  cases,  although,  unfortunately,  it  more 
generally  fails.  He  likewise  employed  a  strong  ointment  to  the 
painful  ioints  at  the  onset  of  an  attack  of  gout.      _     _ .    ^       „  . 

Turnbull  also  applied  the  ointment  to  the  chest  of  patients  suffering 
from  heart  disease,  with  rapid  irregular  pulse,  hurried  breathing, 
much  lividity  and  dropsy,  palpitation  and  inability  to  lie  down-to 
cases  indeed  usually  benefited  by  digitalis.  These  symptoms,  accord- 
in-  to  him,  the  ointment  not  infrequently  relieved  with  the  production 
of  °a  free  diuresis,  the  patients  passing  a  large  quantity  of  urine,  even 
six  pints  a  day.  Care  must  be  taken,  especially  with  the  stronger 
ointments,  not  to  apply  them  to  the  broken  skin,  or  they  will  excite 
much  pain  and  inflammation.  _        •  i  + 

When  sniffed  up  the  nose  the  smallest  quantity  excites  violent 
sneezing,  which  sometimes  lasts  for  hours. 


COLCHICUM 

While  the  physiological  effects  of  colchicum  are  very  similar  to 
those  of  veratrum,  yet  one  drug  cannot  be  therapeutically  substituted 

for  the  other.  •  i 

Stronc^  preparations  of  colchicum,  applied  to  the  skm,  irritate, 
exciting  redness,  pricking  and  smarting,  and  the  powder  of  colchicum 
sniffed  up  the  nose  excites  sneezing  and  watery  discharge  from  the 
eyes  and  nose. 

Colchicum  is  acrid  to  the  taste,  produces  much  irritation  ot  the 
fauces,  with  increase  of  saliva,  sometimes  in  such  quantity  as  might 
well  be  termed  salivation.  _ 

Colchicum  is  an  irritant  to  the  stomach  and  intestines,  and  it 
produces  these  effects,  whether  swallowed  or  injected  into  the  veing. 
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Small  closes,  continued  for  some  time,  produce  a  coated  tongue  and 
a  disagreeable  taste,  and  they  impair  the  appetite,  and  excite  more 
or  less  thirst,  with  pain  at  the  epigastrium,  rumblings  of  the  stomach, 
and  looseness  of  the  bowels. 

Should  vomiting  occur,  the  ejected  matters  are  bilious,  or  are 
composed  of  mucus,  and  after  a  large  dose  they  may  contain  blood. 
The  stools  are  soft,  or  even  liquid,  and  of  a  high  colour,  but  after 
a  large  or  poisonous  quantity,  though  at  first  of  the  character  just 
mentioned,  they  afterwards  become  dysenteric,  consisting  of  siime 
and  blood,  and  they  are  accompanied  by  much  straining  and  by 
cutting  pains  in  the  belly.  Even  when  injected  under  the  skin, 
colchicum  affects  the  intestinal  canal  in  the  same  way. 

Colchicum  is  rarely  used  in  diseases  of  the  alimentary  canal  It 
has  been  employed  as  a  cholagogue,  and  Rutherford,  in  his  investi- 
gations, finds  that  colchicum  in  large  doses  given  to  fastino-  dogs 
increases  considerably  the  biliary  secretion,  and  at  the  same  time 
purges  powerfully. 

Colchicum,  according  to  some,  acts  most  serviceably  in  both  gout 
and  rheumatism  when  it  purges,  but  others  hold  purgation  to  be  not 
only  unnecessary  but  injurious;  there  is  no  doubt  that  purgation 
IS  not  necessary,  and  that  colchicum  may  cure  an  attack  of  gout  as 
quickly  without  purging. 

Colchicum  enters  the  blood  speedily,  and,  in  full  doses,  soon  excites 
a  feeling  of  warmth  at  the  stomach,  with  a  glow,  and  outbreak  of 
perspiration,  over  the  whole  surface  of  the  body,  together  with 
throbbing  of  the  vessels,  and  reduction  of  the  force  and  frequency 
of  the  pulse. 

Poisoning  by  this  plant,  or  its  preparations,  produces  profound 
prostration  (sometimes  with  pain  in  the  head),  pinched  features, 
perspiration,  clammy  skin,  small,  weak,  or  intermittent  quick  pulse, 
and  not  infrequently  strong  muscular  and  painful  twitchings ;  pains 
may  be  felt  in  all  the  extremities.  A  quantity  sufficient  to  produce 
the  symptoms  just  detailed  congests  and  inflames  the  stomach  and 
intestines.  Colchicum  is  said  also  to  cause  pain  in  the  urinary  tract, 
with  smarting  on  micturition. 

The  drug  is  reputed  to  be  diuretic,  and  to  stimulate,  even  in 
healthy  persons,  the  secretion  of  a  large  quantity  of  urinary  water 
and  of  uric  acid,  but  these  statements  have  not  been  confirmed  by 
the  observations  either  of  Bocker  or  of  Garrod,  which  observations 
show  that  if  it  act  at  all  on  the  kidneys  colchicum  lessens,  rather,  the 
amount  of  water,  urea,  and  uric  acid. 

To  Grarrod  the  profession  is  indebted  for  much  information  on  the 
nature  of  gout.  Tliis  philosophical  observer  has  shown  tliat  in 
gout  there  is  retention,  with  possibly  increased  formation,  of  uric 
acid  in  the  system.  From  the  urine  of  gouty  patients  very  little, 
and,  in  some  cases  even,  no  uric  acid  can  be  obtained,  while  plenty 
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can  be  detected  in  the  blood,  the  alkalinity  of  which  is  lessened. 
The  urates,  thus  circulating  through  the  tissues,  are  deposited  m  the 
various  parts  of  the  body,  and  excite  active  and  painful  inflammation; 
the  deposition  is  favoured  by  the  diminished  alkalinity  of  the  blood. 

It  is  argued,  however,  that  urates  are  not  deposited  in  the  cartilaginous 
and  fibrous  tissues,  for  it  is  said,  if  so,  they  should  be  more  abundant  close 
to  the  vessels,  whereas  it  is  well  known  that  they  are  earliest  seen,  and  exist 
most  plentifully,  in  cartilages,  near  their  synovial  surface— that  is,  at  the 
greatest  distance  from  the  blood-vessels.  Hence  it  has  been  maintained  that 
the  urates  are  not  deposited,  but  are  always  associated  in  gout  with  much 
mal-nutrition,  resulting  in  an  excessive  formation  of  urates  which  remain 
unabsorbed  in  the  slightly  vascular  and  non-vascular  tissues,  and  hence,  of 
course,  accumulate  in  those  structures  most  distant  from  the  vessels.  If  this 
view  is  correct,  the  gouty  inflammation  cannot  be  set  up  by  the  irritation 
excited  during  the  deposition  of  the  urates,  but  is  due  to  some  hitherto 
undiscovered  cause. 

Colchicum,  it  is  well  known,  gives  prompt  relief  from  the  pain, 
inflammation,  and  fever  of  gout.  But  how '?  Does  colchicum  cause 
the  elimination  of  uric  acid  from  the  system  through  the  kidneys, 
and  so  remove  the  condition  on  which  the  gout  immediately  depends  ? 
Now  since  Garrod  has  experimentally  shown  that  colchicum  exerts 
no  influence  on  the  elimination  of  uric  acid  in  gouty  people,  it  is 
evident  that  colchicum  must  control  gouty  inflammation  without  in 
any  way  affecting  the  condition  on  which  the  gouty  inflammation, 
in  the  first  instance,  depends.  Hence  colchicum  should  be  merely 
palliative,  removing  for  a  time  the  patient's  sufferings,  but,  as 
experience  abundantly  proves,  in  no  way  protecting  him  from  their 
recurrence.  This  view,  indeed,  that  colchicum  is  inoperative  to 
prevent  a  return  of  the  gouty  attack,  is  generally  accepted;  nay, 
many  who  suffer  from  gout  are  of  opinion  that,  while  the  medicine 
will  remove  altogether  an  existing  attack,  it  ensures  the  speedy 
return  of  another.  Hence,  gout-ridden  people  commonly  advise  their 
fellow-sufferers  to  abstain  from  colchicum.  A  gouty  sufferer,  how- 
ever, is  apt  to  continue  gout-engendering  habits,  and  to  forget  also 
that,  as  he  grows  older,  the  gouty  tendency  becomes  stronger.^ 

The  effect  of  colchicum  on  the  gouty  inflammation  is  very  rapid, 
for  a  large  dose  of  the  medicine,  say  a  drachm  of  the  wine,  will  often 
remove  the  severest  pain  in  the  course  of  one  or  two  hours,  and  soon 
afterwards  the  swelling  and  heat  will  subside.  Some  observations, 
conducted  by  Dr.  Richards  and  myself,  show  that,  while  the  pain  is 
thus  quickly  subdued,  the  temperature  of  the  body  falls  very  little 
during  the  first  day,  but  that  on  the  following  morning  there  is 
generally  a  considerable  decline,  and  often  a  return  to  the  healthy 
temperature ;  should  the  fall  be  postponed  a  longer  time,  then  on 

•  Garrod,  speaking  in  1896,  says  he  has  never  witnessed  any  tendency  to 
relapse  after  treatment  by  efficient  doses  of  colchicum,  i.e.  no  tendency 
which  could  be  ascribed  to  the  colchicum. 
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the  second  day  after  the  use  of  the  colchicum  a  continuous  decline 
oJ  the  temperature  will  take  place,  and  all  fever  gradually  disappear. 

ihere  are  two  methods  of  employing  colchicum.  Some  advocate 
small  doses,  others  give  as  much  as  a  drachm  of  the  wine  for  a  dose 
others  two  drachms  even,  at  a  time.  The  larger  dose  produces  some- 
times sickness,  diarrhcea,  and  great  temporary  weakness,  but  it 
extinguishes  the  pain  at  once.  Small  doses  give  like  results,  but 
only  after  some  days. 

Colchicum  is  sometimes  of  use  in  the  treatment  of  various  diseases 
occurring  in  gouty  persons ;  for  instance,  bronchitis,  asthma,  chronic 
urticaria  and  other  skin  eruptions,  dyspepsia,  etc.  In  these  cases 
the  colchicum  is  given  as  an  addition  to  the  special  treatment,  which 
the  lung-,  skin-,  or  alimentary  tract-symptoms  call  for.  Colchicum 
is  sometimes  used  in  chronic  rheumatism  and  rheumatoid  arthritis, 
but,  I  think,  without  any  very  apparent  benefit. 

Some  persons  are  very  tolerant  of  colchicum.  To  one  gouty  patient, 
a  man,  I  gave  at  first  two  drachms  and  a  half  without  any  effect,  on 
a  subsequent  day  four,  and  on  another  day  six  drachms  without  any 
result.  An  ounce  slightly  relaxed  the  bowels,  and  ten  drachms 
relaxed  the  bowels  five  times  and  caused  a  little  sickness.  No 
symptoms  set  in  till  ten  hours  after  taking  the  medicine. 

Colchicum  is  generally  administered  along  with  an  alkali,  magnesia 
by  preference ;  the  alkali  is  held  to  moderate  or  render  less  irritant 
the  action  of  the  colchicum. 
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Podophyllum  is  a  powerful  purgative  and  cholagogue.  Its  active 
principle  is  resinoid  and  goes  by  the  name  of  podophyllin,  though 
analysis  has  shown  it  to  consist  of  moi'e  than  one  body. 

Dr.  Anstie,  who  has  studied  the  action  of  podophyllin  on  dogs  and 
cats,  found  that  in  from  two  to  ten  hours  after  the  injection  of  an 
alcoholic  solution  into  the  peritoneal  cavity,  and  after  the  effects  of 
the  alcohol  had  ceased,  podophyllin  excited  vomiting,  and  almost 
incessant  diarrhcea.  Dr.  Anstie  does  not  usually  describe  the 
character  of  the  stools,  but  in  one  experiment  he  states  that  they 
consisted  of  glairy  mucus,  and  in  two  other  experiments  the  stools 
were  highly  coloured  with  what  looked  like  bile.  In  many  of  the 
experiments  the  stools  contained  blood.  The  animals  suffered  great 
pain,  and  soon  became  exhausted.  At  the  post-mortem  examination 
the  oesophagus  was  healthy,  but  the  stomach  somewhat  congested ; 
this  may  have  been  induced.  Dr.  Anstie  suggests,  by  the  violent 
efforts  of  vomiting.  The  small  intestines,  especially  towards  the 
lower  part  of  the  duodenum,  were  intensel}'^  congested,  and  in  some 
instances  the  lower  part  of  the  duodenum  was  extensive^  ulcerated. 
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The  large  intestines  were  bnt  slightly  inflamed.  Although  the  in- 
jections were  poured  into  the  abdominal  cavity,  the  peritoneum  itselt 
was  not  at  all  inflamed,  not  even  around  some  nuabsorbed  8;j-anules  ot 
podophyllin.  The  contents  of  the  intestines  were  liquid.  In  all  tne 
instances  in  which  the  effect  of  the  medicine  on  the  heart  and  re- 
spiration is  mentioned,  respiration  ceased  before  the  heart  stopped. 

From  these  experiments,  it  appears  evident  that  podophyllin  Has 
an  especial  affinity  for  the  small  intestines,  and  chiefly  for  the 

duodenum.  1r 

The  Edinburgh  Committee  investigated  the  action  of  podophyllin 
on  healthy  non-fasting  dogs,  and  their  reporter.  Dr.  Hughes  Bennett, 
stated  that  doses  of  podophyllin  varying  from  two  to  eight  grains 
diminished  the  solid  constituents  of  the  bile,  whether  purgation 
took  place  or  not,  and  that  doses  which  produced  purgation  lessened 
both  the  fluid  and  solid  constituents  of  the  bile.    (See  Mercury.) 

Indeed,  these  investigators  found  that  in  non-fasting  animals  all 
the  reputed  cholagogues  failed  to  increase  the  bile,  and  further,  that 
if  they  purged  they  even  diminished  it.  Some  experiments  by 
Rohi'ig  on  fasting  animals  being  opposed  to  these  statements,  Dr. 
Eutherford  was  led  to  reinvestigate  this  question.  He  found  that 
podophyllin  injected  into  the  duodenum  of  a  fasting  dog  increased 
both  the  water  and  the  solid  constituents  of  the  bile,  and  that  this 
increase  was  greater  when  the  bile  was  allowed  to  flow  into  the 
intestines  than  when  it  was  drained  off  by  a  cannula.  The  augmen- 
tation of  the  secretion  was  greatest  when  the  drug  did  not  purge 
severely ;  indeed,  when  it  did  purge  violently  it  might  even  lessen 
the  biliary  secretion. 

Drs.  Rutherford  and  Vignal  confirm  Eohrig's  statements  concerning 
the  influence  of  other  drugs  on  the  liver  secretion  in  fasting  animals. 
They  find  that  aloes,  rhubarb,  senna,  colchicum,  taraxacum,  and 
scammony  increase  the  biliary  secretion;  that  podophyllin,  aloes, 
rhubarb,  colchicum,  and  croton  oil  are  the  most  powerful  biliary 
excitants,  senna  and  scammony  less  so;  and  that  they  all  increase 
both  the  water  and  the  solids  of  the  bile.    Taraxacum  they  find  is 
only  a  feeble  hepatic  stimulant.    Rutherford  thinks  that  these  drugs 
act  directly  on  the  hepatic  cells,  and  not  indirectly  by  increasing  the 
blood  supply.   Rohrig  found  that  calomel  given  to  fasting  dogs  would 
not  recall  the  secretion  when  the  flow  had  stopped,  though  the  di'ug 
would  increase  it  when  the  bile  had  only  diminished.    Drs.  Ruther- 
ford and  Vignal  find,  however,  that  calomel  generally  lessens  both  the 
water  and  the  solids  of  the  biliary  secretion ;  fasting  and  non-fasting 
animals  were  thus  alike  affected. 

Drs.  Rutherford  and  Vignal  endeavour  to  reconcile  the  apparently 
conflicting  results  of  their  experiments  with  those  of  the  committee 
presided  over  by  Dr.  Bennett. 

The  absorption  of  food,  they  say,  is  undoubtedly  followed  by  in- 
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creased  biliary  secretion.  The  purgative  probably  diminishes  the 
amount  of  food  absorbed,  seeing  that  the  latter  tarries  a  less  time  in  the 
intestines,  and  this  probably  overbalances  in  the  course  of  the  day 
the  stimulation  of  the  liver.  "  When  such  substances  as  podophyllin 
rhubarb,  aloes,  and  colchicum  are  administered  (a)  the  liver  is  excited 
to  secrete  more  bile,  (b)  If  purgation  result,  absorption  of  biliary 
matter  and  of  food  (if  digestion  is  taking  place)  from  the  intestines  is 
probably  diminished,  and  thus  by  the  twofold  operation  of  increased 
hepatic  action  and  diminished  absorption  of  biliary  matter  from  the 
intestine  the  blood  as  it  passes  through  the  portal  system  is  probably 
rendered  more  pure." 

Podophyllin  produces  very  marked  effects   on   the  motions  of 
children  presenting  the  following  symptoms :— During  the  early 
months  of  life,  especially  after  a  previous  attack  of  diarrhoea,  obstinate 
constipation  may  occur,  with  very  hard  motions,  crumbling  when 
broken,  and  of  a  clay  colour,  often  mottled  with  green.  Sometimes, 
at  each  evacuation,  the  passage  of  the  hard  stool  through  the  sphincter 
of  the  rectum  occasions  great  pain,  causing  the  child  to  scream.  At 
the  same  time  there  may  be  much  flatulent  distension  of  the  belly, 
which  distension  excites  frequent  colic,  this  in  its  turn  making  the 
child  cry,  often  without  cessation.     This  morbid  condition  of  the 
motions  is  frequently  observed  in  childrea  one  or  two  months  old,  who 
are  fed  instead  of  suckled.    I  know  nothing  so  effectual  in  bringing 
back  the  proper  consistence  and  yellow  colour  to  the  motions  as  podo- 
phyllin.   A  grain  of  the  resin  should  be  dissolved  in  a  drachm  of 
alcohol,  and  of  this  solution  one  or  two  drops  given  to  the  child  on  a 
lump  of  sugar  twice  or  three  times  a  day.    The  quantity  adminis- 
tered must  be  regulated  by  the  obstinacy  of  the  bowels,  which  should 
be  kept  open  once  or  twice  a  day.    Under  this  treatment  the  motions 
often  immediately  become  natural,  the  flatulent  distension  of  the  belly 
gives  way,  and  the  child  improves  quickly.    The  restoration  of  the 
colour  of  the  motions  is  probably  owing  to  the  increased  secretion  of 
bile  induced  by  the  podophyllin. 

That  disagreeable  cankery  taste,  unconnected  with  alcoholic  excess, 
generally  occurring  only  in  the  morning,  but  sometimes  continuing  in 
a  less  degree  all  day,  gives  way,  usually,  to  podophyllin  ;  should  it 
fail,  mercury  generally  answers.  This  symptom,  when  due  to  consti- 
pation, is  removable,  it  is  true,  by  many  purgatives,  but  podophyllin 
and  mercury  answer  best. 

In  small  doses,  or  of  a  grain,  night  and  morning,  podophyllin 
is  useful  in  cases  such  as  the  following  : — A  busj^,  worried,  over- 
worked man,  who  takes  perhaps  too  little  exercise,  feels  all  day,  but 
especially  in  the  morning,  dull  and  depressed ;  his  mind  is  inactive 
and  indolent,  and  he  is  irritable.  He  complains  also,  perhaps,  of  a 
stupid  feeling,  is  often  bilious-looking,  and  dark  round  the  eyes. 
Now  these  symptoms  often,  no  doubt,  accompany  sluggish  bowels, 
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aud  can  be  relieved  by  any  purgative,  but  tLey  not  uncommouly  occur 
when  the  bowels  are  regular,  and  the  motions  natural  an  colour. 
In  such  a  case,  a  small  non-purgative  dose  of  podophyllin  is  most 
serviceable.  The  resin  may  be  made  into  small  pills,  or  dissolved  m 
rectified  spirit  in  the  proportion  of  one  grain  to  two  drachms  of  spirit ; 
six  minims  of  this  solution  should  be  taken  night  and  morning  in  tea 
or  coffee. 

Small  doses  of  podophyllin  are  highly  useful  in  some  forms  of 
chronic  diarrhoea.  Thus  a  diarrhoea  marked  by  highly-coloured 
motions  and  cutting  pains  is  generally  relieved  by  small  doses  of 
podophyllin;  the  bowels  becoming  regular,  and  the  pain  speedily 
subsiding.  This  medicine  is  especially  indicated  if  this  form  of 
diarrhoea  occur  in  the  early  morning,  compelling  the  patient  to  leave 
the  bed  several  times,  but  improving  after  breakfast,  or  by  the  middle 
of  the  day ;  sometimes  the  diarrhoea  does  not  continue  after  breakfast, 
but  ceases  then,  to  return  again  early  next  morning.  Podophyllin, 
indeed,  will  generally  cure  this  morning  diarrhoea,  even  though  the 
motions  are  pale  and  watery.  By  means  of  podophyllin  I  have  cured 
chronic  diarrhoea  of  watery,  pale,  frothy  motions,  with  severe  cutting 
pains,  even  when  the  diarrhoea  has  lasted  for  many  years.  Two  or 
three  minims  of  the  solution  just  mentioned  should  be  given  three  or 
four  times  a  day.  •  ^ 

Podophyllin  is  very  useful  in  some  forms  of  sick  headache  (mi- 
graine).   The  nature  and  the  order  of  the  symptoms  differ  greatly  in 
different  cases  of  sick  headache.    Some,  for  instance,  are  accompanied 
by  constipation,  others  by  diarrhoea,  and  in  each  of  these  kinds  the 
stools  may  be  either  too  light  or  too  dark  in  colour,  but  there  are, 
besides,  many  other  varieties  of  sick  headache.    When  the  headache 
is   preceded,  accompanied,  or  followed  by  a  dark-coloured  bilious 
diarrhoea,  podophyllin  generally  does  good.    Two  or  three  minim 
doses  of  the  foregoing  solution,  given  three  times  a  day,  will  restrain 
the  diarrhoea,  lighten  the  colour  of  the  motions,  and  if  the  medicine  is 
persevered  with,  either  prevent  the  attacks  or .  considerably  prolong 
the  intervals.    When  the  diarrhaaa  is  of  a  light  colour,  and  the 
motions  evidently  contain  too  little  bile,  a  hundredth  part  of  a  grain 
of  bichloride  of  mercury,  given  three  times  a  day,  is  often  very  useful.. 
Again,  when  the  headache  is  accompanied  by  constipation,  and  the 
motions  are  of  a  dark,  bilious  character,  a  free  podophyllin  purge 
every  day,  or  every  alternate  day,  is  very  beneficial.    Even  in  those 
nervous  headaches  occurring  either  just  before,  at,  or  directly  after 
the  menstrual  period,  if  they  be  associated  with  constipation  and, 
dark-coloured  stools,  purgative  doses  of  podophyllin  will  often  .give, 
relief. 

It  is  now  generally  held  that  in  sick  headaches,  or,  as  they  are 
often  termed,  nervous  headaches,  migraine,  hemicrania,  the  origin  of 
the  mischief  is  situated  in  some  part  of  the  central  nervous  system. 
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and  therefore  it  is  askecl-Wliat  is  the  use  of  giving  medicine  to  act 
on  the  stomach,  liver,  or  intestines  ? 

But,  allowing  that  the  affection  in  migraine  is  situated  in  tlie 
central  nervous  system,  yet  the  affection  appears  to  be  dormant  till 
roused  into  activity  by  peripheral,  or  other  exciting  causes-causes  in 
many  cases  due  to  the  stomach,  the  liver,  or  the  intestines.  In  such 
cases  the  sickness,  the  diarrhoea,  or  the  constipation  precedes  the 
attack ;  when  these  symptoms  accompany  or  follow  the  paroxysm, 
they  may  fairly  be  considered  as  part  of  the  attack,  depending  on 
changes'  occurring  in  the  central  nervous  system.  The  treatment  of 
migraine,  therefore,  falls  into  three  divisions :  (1)  removal  of  the  ex- 
citing cause ;  (2)  treatment  of  the  condition  of  the  central  nervous 
system  producing  the  attack  ;  (3)  treatment  of  the  attack  itself. 

When  sickness,  diarrhcBa,  or  constipation  precede  the  paroxysm 
they  act  as  exciting  causes,  and  if  we  can  remove  these  symptoms  by 
the  aid  of  mercury,  or  podophyllin,  according  to  the  foregoing  direc- 
tions, we  prevent  the  development  of  the  attack,  or  at  all  events 
render  it  milder.  Even  when  these  symptoms  accompany  the  attack, 
and  form,  therefore,  very  probably,  an  integral  part  of  the  paroxysms, 
these  remedies,  or  others  like  nux  vomica,  acting  either  on  the 
stomach,  or  liver,  may  sujDpress  the  paroxysm. 

The  injection  of  podophyllin  under  the  skin  has  been  recommended. 
It  is  readily  soluble  in  equal  parts  of  liquor  potassse  and  water  ;  and, 
if  the  drug  is  pure,  the  addition  of  water  does  not  precipitate  this 
solution.  The  injection  of  this  solution  to  the  extent  of  one-third  to 
one-tenth  of  a  grain  quickly  purges,  sooner,  it  is  said,  than  when 
given  by  the  stomach,  and  it  causes  no  pain. 

Podophyllin  is  a  rather  uncertain  jDurgative ;  thus,  a  dose  adequate 
to  purge  one  person  violently  will  be  inoperative  in  the  case  of  an- 
other. Individual  differences  occur,  it  is  true,  with  other  purgatives, 
but  the  action  of  podophyllin  appears  more  uncertain  than  that  of 
other  similarly  acting  drugs.  Again,  the  time  it  takes  to  act  varies, 
purgation  sometimes  occurring  in  a  few  hours,  whilst  at  other  times 
it  may  take  twenty-four  hours.  Sometimes,  instead  of  freely  relieving 
the  bowels,  podophyllin  frets  them,  by  causing  frequent  attempts 
with  ineffectual  results.  The  pure  drug  causes  very  little  griping. 
In  too  large  doses  it  is  very  apt  to  produce  slimy  and  bloody  stools, 
particularly  in  children. 

Podophyllin  may  be  combined  with  calomel,  or  it  may  with  ad- 
vantage be  added  to  the  pill  of  colocynth  and  hyoscyamus,  or  to  the 
compound  rhubarb  pill,  with  the  further  addition  of  one  or  two  grains 
of  the  extract  of  hyoscyamus. 
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GUAIACUM  has  an  acrid  pungent  taste,  and  promotes  salivary  secre- 
tion. It  excites  a  sensation  of  warmtli  in  the  stomacli,  and  increases 
the  gastro-intestinal  secretions.  Large  doses  excite  vomiting  and 
diarrhcea.  It  is  reputed  to  increase  tlie  secretion  from  the  bronchial 
mucous  membrane  and  from  the  skin. 

Its  usefulness  is  most  conspicuous  in  tonsilitis,  and  in  this  affec- 
tion it  ranks  with  salicylate  of  soda  and  aconite,  being,  however, 
inferior  to  salicylate  of  soda.  It  is  administered  either  in  powder  or 
as  tincture,  or  in  lozenge  form.  Brunton  prefers  the  guaiacum  mix- 
ture to  the  ammoniated  tincture ;  but  whatever  their  precise  relative 
merits,  there  can  be  no  question  of  the  efficacy  of  the  ammoniated 
tincture. 

Half-drachm  doses  of  the  tincture  may  be  given  every  three  or  four 
hours  in  a  wineglassful  of  milk,  or  together  with  half  a  drachm  of 
mucilage  of  acacia  in  an  ounce  of  water.  If  purging  occur,  the  dose 
may  be  lessened.    The  tonsilitis,  if  taken  early,  is  rapidly  aborted. 

The  lozenges  of  the  Throat  Hospital  Pharmacopozia,  each  contain- 
ing two  grains  of  guaiacum  resin,  taken  several  times  a  day  for  a  long 
period,  are  useful  in  follicular  pharyngitis.  They  may  be  used  also 
in  acute  tonsilitis,  one  every  two  hours  {Throat  Hospital  Pharma- 
copeia). 

It  is  recommended  in  rheumatic  or  neuralgic  dysmenorrhoea.  It  is 
employed  also  in  chronic  rheumatism,  chronic  gout,  lumbago,  sciatica, 
and  in  chronic  bronchitis. 

Recently  Sir  Alfred  Garrod  has  published  results  showing  the  use 
of  guaiacum  in  the  treatment  of  chronic  gouty  affections  and  its 
value  in  warding  off  acute  attacks  {Bledico-Chir.  Trans.,  1896).  He 
thus  sums  up  : — 

"1.  Guaiacum  is  an  absolutely  innocuous  substance,  and  may  be 
taken  for  an  indefinite  j)eriod  of  time  ;  it  may  be  looked  upon  rather 
as  a  condiment  than  as  a  drug ;  it  is  as  innocent  as  ginger  or  any  other 
spice. 

"  2.  Guaiacum  possesses  a  considerable  power,  less  than  colchicum, 
in  directly  relieving  patients  suffering  from  gouty  inflammation  of 
any  part ;  it  may  be  given  whenever  the  patient  is  not  very  feverish. 

"  .3.  Guaiacum  taken  in  the  intervals  of  gouty  attacks  has  a  very 
considerable  power  of  averting  their  recurrence,  even  over  a  length- 
ened period  ;  it  is,  in  fact,  a  very  powerful  prophylactic. 

"  4.  Guaiacum  from  long-continued  use  does  not  lose  its  prophy- 
lactic power, 

"  5.  Guaiacum,  although  it  can  be  taken  by  most  individuals,  is 
apt  in  a  few  cases  to  cause  irritation  of  the  bowel,  so  as  to  prevent 
its  administration  as  a  remedy  in  gout.    In  such  cases  serpentary 
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may  be  of  teu  substituted  with  advantage,  although  it  is  as  yet  doubt- 
lul  whether  it  equals  guaiacum  iu  its  prophylactic  power  " 

He  employs  it  therefore  in  the  gouty  attack,  when  this  has  become 
subacute,  adding  the  guaiacum  (ammoniated  tincture)  to  the  alkaline 
and  colchicum  treatment,  or  sometimes  giving  it  in  conjunction  with 
iodide  of  potassium  and  citr^ite  of  lithium.  As  a  prophylactic  he 
gives  the  guaiacum  in  ten  or  twelve  grain  dose,  with  or  without  a 
small  dose  of  iodide  of  potassium,  the  whole  in  the  form  of  powder 
enclosed  or  not  in  a  cachet,  and  this  he  washes  down  with  an  effer- 
vescent draught  of  citrate  of  lithium.  This  treatment  administered 
early  each  morning,  and  continued  for  one,  two  or  more  years,  has  in 
his  hands  proved  most  successful. 

Garrod  also  combines  guaiacum  resin  and  lithium  in  the  form  of 
the  guaiacate  of  lithium,  administered  as  pills ;  dose,  5  grains  twice 
daily. 

In  those  cases,  rare  ones,  in  which  guaiacum  cannot  be  well  borne, 
because  of  bowel  irritability,  Garrod  substitutes  serpentary. 

Garrod  suggests  that  the  prophylactic  value  of  guaiacum  may  de- 
pend upon  a  stimulant  action  on  the  kidney,  whereby  this  organ  is 
caused  to  throw  off  any  urate  of  ammonium  held  in  its  tissues,  and 
so  re-absorption  of  urate  into  the  blood  is  prevented.  He  holds  that 
uric  acid  is  formed  by  the  kidney  from  urea.  He  adds  :  "  Without 
at  present  endeavouring  to  explain  the  action  of  guaiacum  upon  the 
urinary  secretion,  it  is  quite  certain  that  it  frequently  causes  the 
copious  elimination  of  uric  acid  in  the  form  of  urates,  which  probably 
is  in  close  relation  to  its  efficacy  in  gouty  cases." 


SERPENTARY 

This  drug  belongs  to  the  class  of  the  aromatic  bitters  ;  it  is  com- 
paratively little  used,  yet,  according  to  Garrod,  is  possessed  of  distinct 
powers  in  the  treatment  of  gout.    He  says  : — 

"  CuUen  and  others,  who  recognised  the  effect  of  guaiacum  in 
arresting  gouty  attacks,  considered  that  the  same  power  resided,  at 
any  rate  in  some  degree,  in  other  medicinal  substances,  and  practical 
experience  has  taught  me  that  serpentary,  the  rhizome  and  rootlets 
oi  AristolocMa  serpentaria,  in  one  of  these  substances.  When  from 
any  cause  a  patient  is  unable  to  take  gu.aiacum  for  any  length  of 
time,  a  circumstance  which  seldom  occurs,  then  serpentary  seems  to 
be  able  to  take  its  place ;  and  I  have  several  patients,  usually  elderly 
men,  who  have  found  great  benefit  from  this  medicine  in  their  gouty 
attacks,  and  several  who  have  been  most  unwilling  to  be  ever  without 
it,  but  as  yet  I  can  give  no  such  evidence  of  its  prophylactic  powers 
as  I  can  in  the  case  of  guaiacum. 


ACT^A  (CIMICIFUGA)  RACEM03A 
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"  I  give  the  serpeutary  iu  the  form  of  extract  as  well  as  in  that  of 
a  tincture." 


ACTiEA  (CIMICIFUGA)  KACEMOSA 

This  medicine  is  used  much  more  extensively  in  America  than  in 
England.  It  has  been  employed  for  centuries  by  the  Indians  and 
settlers  in  many  uterine  diseases,  and  to  stimulate  the  expulsive 
action  of  the  womb,  also  in  the  treatment  of  chorea.  Those  with 
most  experience  of  this  drug  speak  loudly  in  its  praise. 

It  has  been  compared  to  aconite  by  some,  by  others  to  digitalis.  It 
slows  the  heart,  but  whilst  some  observers  maintain  that  it  weakens, 
others  assert  that  it  strengthens,  each  beat,  and  heightens  arterial 
tension.  In  large  doses  it  causes  giddiness,  dilated  pupils,  sleepiness, 
and  sometimes  a  good  deal  of  headache.  It  has  been  recommended 
for  the  dyspepsia  of  drunkards  ;  also  as  an  expectorant  in  bronchitis, 
for  which  some  extol  it :  it  is  said  to  be  useful  iu  phthisis.  It  has 
been  much  commended  in  acute  and  chronic  rheumatism,  lumbago, 
sciatica,  and  myalgia.  In  lumbago  and  sciatica  I  have  often  tried  it, 
but  without  success,  though,  from  the  strong  recommendation  of 
others,  it  must  be  useful  in  some  cases.  I  have  seen  it  very  effective 
in  some  cases  of  rheumatoid  arthritis. 

According  to  American  therapeutists,  this  plant  operates  power- 
fully on  the  uterus;  its  action  on  this  organ  is  stated  to  be  very 
similar  to  that  of  ergot,  stimulating  the  contractions  of  the  parturient 
uterus,  and  hastening  the  expulsion  of  the  child.  Ergot  produces  a 
continuous  contraction  of  the  uterus,  while  actasa,  it  is  said,  merely 
strengthens,  but  does  not  prolong,  the  contractile  movements,  and 
therefore  endangers  less  the  child's  life  and  the  soft  structures  of  the 
mother. 

Actsea  is  said  to  be  useful  in  expelling  the  placenta  and  in  pre- 
venting after-pains,  but  ergot  is  preferable,  as  it  produces  more  per- 
sistent contraction.  Actsea  has  been  recommended  in  amenorrhosa, 
and  dysmenorrhcea,  also  in  menorrhagia ;  though  inferior  to  other 
remedies,  it  certainly  does  control  menorrhagia. 

Again,  when  the  menses  have  been  suddenly  checked  from  cold, 
shock,  or  mental  emotion,  actgea  racemosa,  it  is  said,  will  restore  the 
flow  and  remove  the  symptoms  of  suppression ;  it  is  useful,  also,  when 
in  similar  circumstances  the  lochia  are  suppressed,  and  when  distress- 
ing symptoms  are  apt  to  occur,  such  as  more  or  less  severe  pain  in 
the  head,  in  the  back,  and  down  the  legs,  and  the  muscles  are  stiff 
and  sore,  and  when  further  there  are  bearing-down  pains. 

It  has  been  given,  also,  to  prevent  miscarriages  due  to  irritable 
uterus  and  in  prolapsus  uteri. 

Acta'a  is  said  to  be  serviceable  in  that  common  and  distressino- 
headache  which  occurs  in  nervous,  hysterical  women,  especially  at  the 
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menstrual  period,  and  when  the  flow  is  too  frequent  and  too  profuse 
or  which  occurs  at  the  change  of  life.    It  is,  indeed,  one  of  the  most 
useful  remedies  for  many  of  the  distressing  symptoms  which  arise  at 
the  change  of  life.    In  these  it  is  well,  however,  to  combine  it  with 
small  doses  of  tincture  of  gelseminum. 

Actsea  is  said  to  be  effective  in  the  pleurod3mia  dependent  on 
uterine  derangements,  one  among  the  many  troublesome  complaints 
due  to  this  condition. 

Sir  J.  Simpson  stated  that  actsea  was  highly  beneficial  in  the  case 
of  women  who,  during  pregnancy  and  after  confinement,  occasionally 
suffer  from  great  mental  distiirbance,  sometimes  amounting  to  mad- 
ness. 

Actsea  has  been  recommended  in  the  headache  arising  from  over- 
study  or  excessive  fatigue. 

Cimicifuga  seems  to  deteriorate  on  keeping,  and  perhaps  this  may 
explain  the  discrepancies  in  the  results  obtained  by  different  ob- 
servers. The  reason  for  the  deterioration  may  be  the  escape  of  a 
volatile  oil  pi-esent  in  the  rhizome  (Wood) ;  on  this  assumption  the 
oil  would  be  the  active  principle.  In  addition  there  are  present  in  the 
tissues  of  the  plant. resin  and  tannic  and  gallic  acids  (Bartholow). 


ACONITE 

Aconite  is  used  externally  to  relieve  pain,  either  in  the  form  of  lini- 
ment or  ointment ;  the  latter  pi^eparation  is  made  from  the  alkaloid. 
In  the  neuralgias,  especially  of  the  brow  or  face,  these  applications 
are  often  of  the  greatest  use,  in  relieving  the  distressing  pain,  either 
permanently,  or  at  all  events  temporarily.  Aconite  is  decidedlj-  more 
iiseful  in  facial  than  in  other  forms  of  neuralgia,  although  in  facial 
neuralgia  it  not  seldom  fails,  and  notably  in  those  severer  forms 
termed  epileptiform. 

We  are  unable  as  yet  to  predict,  with  any  certaint}'-,  the  cases  in 
which  aconite  will  succeed  or  fail;  this  much,  however,  is  clear,  that 
neuralgias  depending  on  diseased  bone,  or  on  tumours  pressing  on 
nerves,  are  beyond  the  control  of  aconite :  these,  however,  are  not  the 
only  forms  of  neuralgia  which  will  not  yield  to  aconite.  Facial 
neuralgia  due  to  decayed  teeth  is  often  obstinate,  yet  these  cases 
frequently  yield  to  the  external  application  of  strong  aconite  prepara- 
tions. Sometimes  the  case  may  requii-e  the  assiduous  application  of 
the  aconite  preparation  during  three  or  four  days,  but  sometimes,  in 
neuralgia  due  to  this  cause,  the  aconite  quickly  loses  its  eifect,  and 
the  pain  returns  in  its  former  frequency  and  severity. 

As  no  harm  can  follow  the  employment  of  aconite  exteruall}',  it 
should  always  be  tried,  and  if  unsuccessful,  recourse  can  then  be  had 
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to  other  modes  of  treatment.  If  aconite  will  succeed  at  all,  it  will 
generally  succeed  at  once  ;  hence,  if  relief  does  not  come  speedily,  it  is 
as  a  rule  useless  to  continue  it.  The  exception  to  this  has  just  been 
stated.  The  preparation  should  be  sufficiently  strong  to  produce 
decided  numbness  and  tingling  of  the  skin. 

A  piece  of  the  ointment,  the  size  of  a  bean  or  nut,  should  be 
applied  with  friction;  this  latter  enhances  its  efficacy.  The  same 
quantity  should  be  repeated  until  a  sensation  of  tingling  is  induced. 
The  liniment,  applied  with  a  brush,  may  be  mixed  with  one-half  the 
quantity  of  chloroform  liniment  to  assist  absorption. 

In  cases  where  many  branches  of  the  fifth  are  affected,  it  is  often 
sufficient  to  apply  the  aconite  over  the  seat  of  the  most  intense  pain  ; 
and  again,  in  cases  where  other  nerves,  like  the  great  occipital  and 
auricular  nerves,  are  likewise  involved,  the  application  of  the  aconite, 
though  limited  to  the  branches  of  the  fifth  most  severely  attacked 
will  often  give  complete  relief  throughout  the  whole  area  of  pain. 

Among  the  various  forms  of  neuralgia  we  meet  with  cases  of  which 
the  following  may  be  taken  as  a  type  :— A  woman  suffers  from  severe 
migraine,  preceded  by  general  malaise,  and  a  dark  discoloration 
around  the  eyes.    The  pain  affects,  perhaps,  only  a  small  branch  of 
the  fifth,  not  uncommonly  that  twig  situated  near  the  outer  canthus 
of  the  eye,  and  when  this  happens,  a  neighbouring  vein  often  becomes 
greatly  swollen.    The  pain  lasts  with  great  severity  a  variable  time, 
extendmg  even  to  one,  two,  or  three  days,  and  is  accompanied  by 
more  or  less  severe  vomiting,  the  rejected  matter  being,  perhaps, 
mtensely  acid.    As  the  pain  declines,  the  patient  feels  other  severe 
shooting  pams,  passing  up  the  back  of  the  neck  and  head  behind  the 
ear,  a  sure  indication  of  the  approaching  decline  of  the  attack  ;  these 
secondary  pains  last  three  or  four  hours,  then  cease,  leaving  the 
patient  limp  and  weak.    The  application  of  aconite  ointment,  or 
aconite  liniment,  at  the  very  beginning  of  the  attack,  over  the  affected 
branch  of  the  fifth  nerve,  will  cut  short  the  pain,  prevent  the  sick- 
ness, and  the  occurrence  of  the  secondary  pains  in  the  back  of  the 
neck  and  head.    In  some  cases,  however,  veratria  succeeds  better 
than  aconitia  ointment. 

When  the  auriculo-temporal  nerve  is  affected,  the  salivary  secretion 
may  be  increased,  diminished,  or  altered  in  character,  and  the  secre- 
tion of  tears  may  be  modified  in  the  same  manner  when  certain 
branches  of  the  supra-orbital  nerve  are  affected.  The  aconite  appli- 
cation, by  removing  pain,  will  restore  those  secretions  to  their  natural 
state. 


Spmal  irritation,  and  intercostal  neuralgia,  and  sciatica  yield,  in 
some  instances,  to  aconite  ointment,  but  spinal  irritation  and  inter- 
costal neuralgia  give  way  more  readily  to  belladonna  preparations. 

While  using  these  powerful  poisonous  applications,  care  should  be 
taken  not  to  rub  them  into  wounds  or  cracks  of  the  skin,  and  to 
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avoid  contact  with  the  more  absorbent  tissues,  such  as  the  mucous 
membranes,  e.g.  the  conjunctiva. 

Given  internally,  aconite  at  first  induces  a  sensation  of  warmth  at 
the  pit  of  the  stomach,  and  sometimes  of  nausea  and  vomiting.  The 
sensation  of  warmth  spreads  over  the  body,  and  tingling  of  the  lips, 
tongue  and  adjoining  parts  is  soon  perceived;  the  uvula  and  the 
tongue  feel  as  if  swollen  and  too  large,  and  deglutition  is  frequent. 
A  large  dose  induces  tingling  and  numbness  at  the  tips  of  the  fingers, 
thence  spreading  over  the  whole  body,  accompanied  by  diminished 
sensibility,  and  some  muscular  weakness,  which,  with  a  ver}^  large 
dose,  becomes  extreme,  and  is  one  of  the  most  prominent  and  im- 
portant symptoms  of  the  drug. 

During  the  administration  of  aconite,  cutting  pains  in  the  joints 
and  other  parts  of  the  body  are  often  complained  of ;  sometimes  an 
eruption  of  itching  vesicles  breaks  out  on  the  skin.  Delirium  occurs 
in  some  cases,  but  after  fatal  doses  the  mind  often  remains  clear  to 
the  last.  The  muscular  weakness  may  be  extreme,  and  frequent 
f aintings  occur.  Blindness,  deafness,  and  loss  of  speech  have  occurred 
in  some  fatal  cases. 

The  action  of  aconite  on  the  circulation  and  respiration  is  most 
noteworthy.  Moderate  doses  reduce  greatly  the  number  of  the  heart's 
beats,  even  to  40  or  30  in  the  minute,  but  after  a  larger  and  dangerous 
dose,  the  pulse  beats  faster,  and  it  may  then  become  irregular  ;  some- 
times even  a  small  dose  excites  irregular  heart  action.  Whether 
increased  or  lessened  in  frequencj^,  the  pulse  always  loses  strength, 
whereby  retardation  of  the  circulation  necessarily  results.  Dr.  Ach- 
scharumow  has  shown  that  aconite  paralyzes  the  heart  of  frogs, 
arresting  it  in  the  diastole.  The  effects  on  respiration  are  very 
similar:  moderate  doses  render  the  breathing  sloAver,  but  a  large 
and  poisonous  quantity  often  makes  it  short  and  hurried. 

How  does  aconite  affect  the  heart  ?  It  certainly  affects  either  the 
muscular  substance,  or  the  contained  ganglia  of  the  heart.  On  this 
point  all  observers  are  agreed,  for  aconitia  affects  the  heart  after 
section  of  the  pneumogastric,  or  the  administration  of  atropia,  both 
of  which  acts  paralyze  this  nerve ;  it  also  affects  the  extirpated  heart 
in  the  same  way  as  it  affects  the  organ  in  situ.  It  is  maintained, 
however,  that  it  acts  also  through  the  pneumogastric,  Boehm  and 
Wartmann  believing  that  it  paralyzes  the  terminations  of  this  nerve, 
whilst  Achscharumow  holds  that  it  first  stimulates  the  inhibitory 
centre  of  the  pneumogastric,  and  so  slows  the  heart,  and  that  then 
the  pneumogastric  becomes  exhausted,  and  at  last  paral3'-zed,  and  the 
heart  beats  quickly  and  irregularly.  The  former  statements  do  not 
exclude  the  possibility  of  the  latter  as  part  effects. 

The  heart  muscle  appears  to  be  directly  affected,  for  after  death 
it  fails  to  respond  to  galvanic  stimulation. 

From  our  experiments,  Dr.  Murrell  and  I  are  led  to  conclude  that 
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aconitia  paralyzes  all  tissues,  and  we  suggest,  therefore,  that  aconite 
affects  all  the  structui-es  of  the  heart,  first  its  ganglia,  next  its 
nerves,  and  last  its  muscular  substance. 

So  far  as  we  may  draw  a  conclusion  from  the  scanty  experimental 
evidence  on  the  subject,  it  would  appear  that  aconite  does  not  affect 
the  vaso-motor  centre  or  the  vaso-motor  nerves,  and  therefore  that 
the  lessened  artei-ial  pressure  induced  is  due  to  the  depressant  action 
upon  the  heart  alone. 

It  is  generally  held  that  aconite  affects  respiration  by  its  influence 
on  the  respiratory  centres. 

The  views  concerning  its  action  on  the  nervous  system  are  very 
diverse.  Achscharumow  concludes  that  it  paralyzes  both  the  trunk 
and  the  terminations  of  the  cerebro-spinal  motor  nerves,  but  that  it 
leaves  the  muscles  unaffected. 

Boehm  and  Wartmann  conclude,  from  their  experiments,  that 
aconitia  paralyzes  first  the  sensory,  and  then  the  motor  part  of  the 
cord. 

Liegeois  and  Hottot  believe  that  it  first  paralyzes  the  "  perceptive 
centres,"  above  the  spinal  cord,  afterwards  the  terminations  of  the 
sensory  nerves,  and  lastly,  the  trunks  of  the  same. 

From  experiments  detailed  in  the  Journal  of  Physiology,  1878, 
I  conclude  that  aconitia  is  a  protoplasmic  poison,"  which  destroys  the 
functions  of  all  nitrogenous  tissues,  first,  of  the  central  nervous 
system,  next,^  of  the  nerves,  and  last,  of  the  muscles ;  but  it  has  an 
especial  affinity  for  the  sensory  apparatus,  paralyzing  therefore  first 
the  sensori-perceptive  centres.  Aconite,  like  tartar-emetic  and  potash 
salts,  is  a  powerful  depressant,  and  it  is  suggested  also  that  these 
drugs  severally  do  not  depress  merely  through  their  paralyzing  effect 
on  the  heart,  but  that  they  depress  also  by  their  poisonous  action  on 
the  central  nervous  system,  and  on  the  motor  nerves  and  muscles. 

Inasmuch  as  aconite  diminishes  sensibility,  it  has  been  used 
internally  in  various  painful  diseases,  but  for  the  relief  of  pain 
other  internal  remedies  have  for  the  most  part  superseded  it. 

The  power  of  aconite  to  control  inflammation  and  to  subdue  the 
accompanying  fever  is  remarkable.  It  will  sometimes  cut  short  an 
inflammation,  and  though  it  will  not  remove  the  products  of  inflam- 
mation, yet,  by  controlling  the  inflammation  itself,  aconite  will  pre- 
vent the  formation  of  these  products  and  so  save  the  tissues  from 
further  injury.  It  is  therefore  most  conspicuously  serviceable  in  the 
early  stages  of  inflammation,  but  even  in  the  later  stages  when  the 
disease  has  proceeded  to  further  lengths,  and  has  injured  the  orcrans 
implicated  by  the  formation  of  new  and  diseased  products,  ye't  so 
long  as  the  inflammation  is  still  going  on,  aconite  will  do  good 
The  beneficial  effects  of  the  drug  are  often  visibly  apparent  in  such 
superficial  inflammations  as  pharyngitis,  tonsilitis,  etc. 

The  results  of  aconite  are  most  apparent  when  the  inflammation  is 
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not  extensive,  or  not  very  severe,  as  in  the  catarrhs  of  children, 
in  tonsilitis,  in  acute  sore-throat.  In  these  comparatively  mild 
diseases,  especially  if  the  aconite  is  given  at  the  earliest  stage,  when 
the  chill  is  still  on  the  patient,  the  dry,  hot,  and  burning  skin 
becomes  in  a  few  hours  comfortably  moist,  and  then  in  a  little  while 
it  is  bathed  in  profuse  perspiration,  often  to  such  an  extent  that 
drops  of  sweat  run  down  the  face  and  chest.  With  the  sweating 
comes  speedy  relief  from  many  of  the  distressing  sensations,  such  as 
restlessness,  chilliness,  heat  and  dryness  of  the  skin,  aching  pains 
and  stiffness;  the  quickened  pulse  becomes  simultaneously  far  less 
frequent,  and  within  a  period  varying  from  twenty-four  to  forty-eight 
hours  both  the  pulse  and  temperature  reach  their  natural  state.  If 
caught  at  the  commencement,  a  quinsy  or  sore-throat  rarely  fails  to 
succumb  in  from  twenty-four  to  forty-eight  hours.  After  the  decline 
of  the  fever,  sweating,  on  slight  provocation,  may  to  the  annoyance 
of  the  patient  continue  fqr  a  few  days. 

If  administered  early  enough,  the  beneficial  effects  of  the  drug  soon 
become  strikingly  apparent.  Thus  in  quinsy,  large,  livid-red,  glazed, 
and  dry  tonsils  will  in  twenty-four  hours  present  the  aspect  in- 
dicative of  the  subsidence  of  the  acute  stage  of  the  inflammation, 
the  swelling  and  redness  subsiding,  whilst  the  membrane  at  the 
same  time  becomes  moist,  and  bathed  with  mucus  or  pus.  At  this 
stage  some  strong  astringent  such  as  glycerine  of  tannin,  or  nitrate 
of  silver,  will  remove  most  of  the  residual  morbid  appearances,  and 
the  pain  also,  should  any  still  remain.  To  those  who  may  not  have 
tried  it,  these  visible  effects  of  aconite  on  inflamed  tonsils,  etc.,  may 
seem  exaggerations,  but  any  one  who  will  employ  aconite  in  the  way 
described  later  on  (p.  472)  can  verify  the  statement. 

In  catarrhal  croup,  or,  as  it  is  sometimes  termed,  spasmodic 
laryngitis,  an  hereditary  disease,  often  traceable  through  several 
generations,  and  tending  to  leave  the  child  when  it  is  about  eight 
years  old,  its  effects  are  just  as  conspicuous.  It  removes  the  urgent 
dyspnoea  within  a  few  hours,  and  shortly  afterwards  subdues  the  fever, 
and  thus  it  may  almost  extinguish  in  a  few  hoixrs  an  attack  which 
otherwise  was  wont  to  last  three  or  four  days.  When  there  is  little 
or  no  fever,  it  apparently  checks  the  spasmodic  and  croupy  breathing, 
as  it  does  also  in  those  rarer  cases  where  these  symptoms  outlast 
the  subsidence  of  the  fever. 

Aconite  is  equally  serviceable  in  severe  colds,  accompanied  by 
much  chilliness,  great  aching  of  the  limbs,  a  hot,  dry  skin,  and  a 
quick  pulse. 

Aconite  will  often  be  found  of  great  service  in  an  attack  of  asthma, 
presenting  the  following  symptoms  :— The  patient,  generally  a  child, 
is  first  seized  with  coryza,  accompanied,  perhaps,  by  repeated  and 
severe  sneezing,  whereupon  the  inflammation  passes  down  to  the 
lungs,  causing,  perhaps,  sore- throat  before  the  bronchial  tubes  are 
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reached.  The  coryza  may  precede  the  bronchial  symptoms  by  three 
or  four  days,  ceasing  when  tlie  chest  symptoms  begin,  which  latter,  in 
the  early  attacks,  may  consist  only  of  cough  with  wheezing,  and  some 
shortness  of  breath,  causing  at  times  an  inability  to  lie  down  flat  at 
night.  As  the  disease  advances  the  asthmatic  character  becomes 
more  developed,  and  the  coryzal  symptoms  will  then  often  decline 
simultaneously,  until  at  last  a  well-marked  bronchial  asthma  is 
established,  the  attacks  of  which  run  their  course  without  any  pre- 
liminary coryza ;  in  other  cases  the  coryzal  and  asthmatic  symptoms 
of  an  attack  may  begin  simultaneously.  I  believe  that  in  the  case  of 
children  asthma  often  begins  in  this  way,  and  that  throughout  life 
the  affection  may  retain  more  or  less  of  its  coryzal  character.  During 
the  coryzal  stage  there  is  decided  fever,  and  it  is  at  this  stage  that 
aconite  proves  itself  so  serviceable,  for  given  at  the  onset  of  the  fever 
aconite  cuts  this  short,  arresting  the  inflammation  before  it  reaches 
the  chest,  and  in  this  way  averting  the  asthma.  In  other  cases  of 
asthma,  though  there  may  be  no  coryza,  the  attack  will  be  ushered  in 
by  chilliness  and  fever,  which  symptoms  may  precede  by  some  days 
the  tightness  of  breathing  ;  here  also  aconite,  given  at  the  very  com- 
mencement of  the  fever,  may  avert  the  attack  of  asthma. 

In  a  variety  of  the  above-described  disease,  of  which  the  following 
account  may  be  taken  as  a  type,  aconite  is  likewise  beneficial: — A 
patient  is  very  prone  to  catch  cold  on  the  slightest  exposure  to  a 
draught  or  to  damp  cold.    The  symptoms  always  follow  a  definite 
order :  the  throat,  first  attacked,  becomes  sore,  swollen,  red,  and  beefy- 
looking,  and  this  condition  may  involve  the  soft  palate,  its  arches, 
and  the  uvula.    The  inflammation  in  a  very  variable  time,  sometimes 
almost  at  once,  oftener  after  three,  four,  or  five  days,  spreads  upwards 
to  the  nose,  causing  coryza,  and  downwards  to  the  chest,  prodiicing 
catarrh  and  cough.    Sometimes  the  disease  tends  to  pass  upwards 
into  the  head,  sometimes  downwards  into  the  chest.    In  bad  cases,  or 
in  cases  that  have  lasted  some  time — for  the  affection  may  harass  a 
patient  for  years — the  aspect  of  the  throat  never  becomes  natural,  the 
mucous  membrane  always  remaining  swollen,  red,  and  beefy-looking. 
Exposure  to  cold  or  damp  intensifies  this  condition,  which  may  then 
invade  the  nose  and  chest.    This  condition,  if  left  unchecked,  will 
finally  induce  emphysema,  towards  middle  age,  as  a  result  of  the 
repeated  attacks  of  pulmonary  catarrh.    In  the  throat  stage  of  these 
attacks  there  is  often  fever,  and  aconite  with  belladonna  given  at  the 
very  onset  of  the  attack  will  often  summarily  cut  it  short  and  pre- 
vent the  coryzal  and  lung  symptoms.    Applications  to  the  throat  are 
very  useful  in  this  troublesome  and  pertinacious  affection,  and  amongst 
other  methods  of  treatment  it  is  a  good  plan  to  "  harden  "  the  throat 
so  as  to  diminish  its  tendency  to  catarrh,  by  the  nightly  use  exter- 
nally of  the  cold  wet  compress,  and  internally,  by  the  daily  swabbing 
out  of  the  throat  with  an  astringent  such  as  glycerine  of  tannin.  In 
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these  cases  also  I  have  found  the  Turkish  bath  useful,  and  likewise 
the  inhalation  of  sulphurous  and  of  carbolic  acids. 

In  pneumonia,  pleurisy,  and  the  graver  inflammations,  the  effects  of 
this  valuable  drug,  though  not  so  rapidly  established,  are  often  mani- 
fest. 

In  pericarditis,  accompanied  by  violent  throbbing  and  extreme 
pain,  aconite  will  speedily  quiet  the  excessive  action,  and  so  relieve 
the  pain. 

Most  observers  ascribe  its  influence  on  inflammation  to  its  action 
upon  the  heart,  and  they  point  out,  truly  enough,  that  it  is  most 
useful  in  the  sthenic  forms  of  disease,  and,  indeed,  that  it  may  do 
harm  unless  care  is  taken  when  there  is  great  weakness,  and  a  feebly- 
beating  heart.  ^ 

The  method  of  employing  the  drug  has  much  to  do  with  its  efficacy. 
It  should  be  given,  as  already  stated,  without  delay,  at  the  very  onset 
of  the  disease,  at  this  stage  every  hour  being  important.  Half  a  drop 
or  a  drop  of  the  tincture  in  a  teaspoonful  of  water  should  be  given 
every  ten  minutes  or  quarter  of  an  hour  for  two  hours  and  afterwards 
hourly  ;  but  if  there  is  much  prostration,  with  feeble  and  weak  pulse, 
a  still  smaller  dose  should  be  administered.  Now  and  then  a  patient 
will  experience  nausea  and  even  sickness  after  each  dose. 

We  feel  constrained  to  point  out  here  the  signal  service  rendered 
by  the  thermometer  in  enabling  us  to  decide  whether  or  not  to  give 
aconite.  Indeed,  in  the  treatment  of  inflammations,  the  thermometer 
and  aconite  should  go  hand-in-hand.  If  the  symptoms  and  physical 
signs  are  not  sufficiently  developed  to  enable  us  to  decide  whether  or 
not  an  acute  inflammation  of  some  deep-seated  part  has  set  in,  the 
thermometer  will  often  clear  up  the  doubt.  No  acute  inflammation 
can  exist  without  preternatural  heat.  Hence,  in  a  doubtful  case,  if 
the  temperature  after  careful  investigation  is  found  to  be  natural,  the 
case  is  not  one  for  aconite  ;  while,  on  the  other  hand,  if  the  other 
symptoms  indicate  but  doubtfully  the  presence  of  inflammation,  a  rise 

^  As  tending  to  support  the  view  that  aconite  weakens  the  heart's  contrac- 
tions, it  must  be  admitted  that  sometimes  even  small  doses  will,  after  a  time, 
make  the  jjulse  unsteady  and  even  irregular. 

I  would  suggest,  however,  whether  with  careful  administration  the  slowmg 
effect  of  aconite  which  then  results  may  not  be  useful  by  increasing  the 
heart's  period  of  rest  and  nutrition.  The  diastole  of  the  heart  occuj^ies  nine- 
teen out  of  the  twenty-four  hours,  and  it  is  the  period  of  rest  and  nutrition. 
When  the  heart  is  made  to  beat  more  quickly,  the  acceleration  takes  place  at 
the  expense  of  the  diastole,  and  thus  the  recuperative  period  is  shortened. 
By  slowing  the  heart,  aconite  will  prolong  the  diastole,  and  tlms  increase  the 
time  for  the  heart's  rest  and  nutrition,  and  indirectly  this  retardation  will 
tend  to  increase  the  cardiac  vigour.  Accordingly,  whilst  the  direct  effect  of 
the  drug  may  be  wholly  depressant  to  the  heart  muscle,  the  indirect  effect 
may  be  in  the  opposite  sense,  and  hence  as  one  or  other  predominates  we  shall 
obtain  opposite  results. 
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in  the  thermometer  will  add  considerably  to  its  probability,  and  will 
indicate  the  advisability  of  employing  aconite.  Sometimes  the  throat 
may  be  swollen,  and  very  red,  and  present  the  appearance  of  an 
ordinary  febrile  sox'e-throat,  yet  fever  is  absent.  Without  the  ther- 
mometer we  are  unable  to  discriminate  with  certainty  between  these 
two  kinds  of  inflamed  throat,  and  the  inability  to  distinguish  the  one 
from  the  other  has  often  led,  no  doubt,  to  the  mistaken  use  of  aconite, 
with  discredit  to  this  valuable  drug.  The  non-febrile  form  is  affected 
very  little,  if  at  all,  by  aconite. 

Again,  the  use  of  the  thermometer  after  scarlet  fever  is  very  impor- 
tant, for,  as  is  well  known,  a  patient  is  then  liable  to  acute  inflamma- 
tion of  the  kidneys,  the  first  onset  of  which  may  be  at  once  indicated 
by  a  rise  in  the  body  temperature.  It  is  well,  therefore,  during  the 
convalescent  stage,  to  direct  the  nurse  to  take  the  temperature  night 
and  morning,  and  if  this  should  rise  beyond  the  healthy  standard,  she 
should  at  once  give  aconite,  so  as  not  to  allow  some  hours  to  elapse 
before  the  patient  can  be  visited  by  the  medical  attendant.^  The 
fever,  it  is  true,  may  depend  on  some  other  cause  than  inflammation 
of  the  kidneys,  but  even  then  it  will  probably  be  inflammatory  in 
character,  and  in  any  case  aconite  is  indicated. 

Aconite  does  not  shorten  the  fever  of  acute  specific  diseases,  such  as 
scarlet  fever,  measles,  etc.,  but  it  has  a  beneficial  influence  on  these 
diseases,  soothing  the  nervous  system  and  favouring  sleep  by  inducing 
free  perspiration.  Whether  it  can  lessen  the  severity  of  the  fever,  or 
diminish  the  duration  of  the  acute  specific,  is  doubtful,  but  there  is  no 
doubt  that  it  can  control  the  inflammatory  affections  which  often 
accompany  them,  and  which  by  their  severity  may  endanger  life. 
Thus  aconite  will  moderate,  though  it  can  neither  prevent  nor  shorten, 
the  coui-se  of  the  throat  inflammation  of  scarlet  fever  or  the  catarrh 
and  bronchitis  of  measles ;  by  moderating  the  local  inflammation  it 
may  lessen  the  height  of  the  fever. 

Aconite  proves  useless  in  certain  epidemics  of  febrile  inflammatory 
sore-throat.  These  cases  are  met  with  chiefly  during  the  prevalence 
of  scarlet  fever.  The  throat  is  much  swollen,  of  a  very  dusky  red 
colour,  and  the  pulse  is  very  frequent  and  very  weak.  There  is  great 
prostration,  and  the  symptoms  are  of  a  marked  typhoid  character. 
Here  stimulants,  with  the  local  application  of  a  strong  solution  of 
nitrate  of  silver,  do  most  good. 

'  Dr.  Mahomed  drew  attention  some  years  ago  to  an  increase  in  vascular 
tension  as  preceding  the  appearance  of  albumen  in  the  urine  in  post  scarla- 
tinal nephritis;  if  this  be  so,  we  shall  be  prepared  to  see  an  additional  fitness 
m  the  early  administration  of  aconite,  for  this  drug,  though  it  may  render 
tlie  pulse  fuller  and  slower,  always  lowers  blood  tension  or  at  any  rate  raised 
blood  tension.  Dr.  Mahomed  maintained  that  constipation  was  the  almost 
universal  forerunner  of  this  pi'e-albuminuric  stage  of  scarlatinal  nephritis, 
and  his  remedy  was  a  smart  purgative  ;  this  also  is  a  vascular  depressant. 
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The  thermometer  renders  notable  service  whilst  giving  aconite  in 
the  acute  specific  fevers  and  in  certain  cases  of  inflammatory  sore- 
throat.  For  though  under  the  influence  of  this  drug  the  skin  may 
have  become  moist  and  the  pulse  have  fallen  perhaps  to  its  normal 
state,  and  we  might  from  these  effects  have  been  led  to  conclude  that 
the  temperature  likewise  had  become  natural,  the  thermometer  will 
show  that  it  has  remained  unaltered,  and  in  this  way  both  diagnosis 
and  prognosis  will  be  helped. 

Aconite  is  sometimes  of  service  in  erysipelas.  Administered  at  the 
commencement,  it  often  cuts  short  the  attack  at  once,  and  even  when 
in  spite  of  it  the  disease  continues,  aconite  will  reduce  the  swelling 
and  hardness,  lessen  the  redness,  and  prevent  the  inflammation  from 
spreading. 

Occasionally  in  children  after  vaccination,  perhaps  when  the  spots 
have  nearly  healed,  an  erysipelatous  redness  may  appear,  spreading 
over  the  arm  and  a  great  part  of  the  trunk,  ceasing  usually  in  one 
part,  and  then  successively  attacking  contiguous  parts,  and  leaving  a 
yellow  discoloration  and  desquamation.  The  redness  in  this  affection 
is  often  intense,  the  tissues  being  very  hard,  painful,  and  shiny,  and 
the  inflammation  may  continue  for  weeks.  It  may  run  down  the  arm, 
involve  the  hand,  and  implicate  the  greater  part  of  the  chest,  or  it 
may  appear  in  the  leg  and  gradually  spread  to  the  foot,  or,  again,  it 
may  spread  from  the  hand  up  the  arm,  and  once  more  doAvn  to  the 
hand,  and  this  may  be  repeated  many  times.  Sometimes  the  inflam- 
mation terminates  in  small  abscesses.  In  cases  such  as  these,  aconite 
will  generally  arrest  the  inflammation  at  once,  and  even  Avhen  it  fails 
to  do  this  it  will  render  the  redness  less  intense,  and  the  swelling  less 
hard  and  painful.  The  troublesome  inflammation  often  arising  after 
the  vaccination  of  adults,  yields  ordinarily  to  aconite,  especially  if  it 
be  supplemented  by  the  local  application  of  belladonna  ointment  twice 
daily. 

Eminent  authorities  speak  highly  of  aconite  in  the  treatment  of 
acute  rheumatism,  but  its  good  effects  are  not  so  apparent  as  in  acute 
inflammation.  Acute  rheumatism,  having  no  regu.lar  course  or  dura- 
tion, may  last,  untreated,  only  a  few  days,  or  may  endure  for  many 
months.  It  is  difficult,  therefore,  to  decide  whether,  in  certain  cases, 
the  speedy  decline  of  the  fever  is  a  natural  decline,  or  due  to  the 
aconite.  It  is  certainly  ineffectual  in  many  cases,  these  appearing  to 
run  their  course  uninfluenced  by  the  drug,  and  therefore  if  useful  in 
others  it  is  still  undetermined  in  what  class  of  case  it  will  be  found 
useful,  in  what  other  class  of  case  it  will  prove  useless.  It  often 
appears  to  be  of  service,  however,  in  subduing  the  pain  of  inflamed 
and  swollen  joints. 

Gouty  pains  are  said  to  yield  to  this  remedy. 

It  has  also  been  given  internally  in  neuralgia,  and  apparently  with 
good  results.    Gubler,  indeed,  maintains  that  aconitia  is  highly  useful 
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in  trifacial  neuralgia,  and  that  it  cures  the  most  unpromising  cases. 
He  insists  on  its  being  given  in  solution,  and  begins  with  yiot^  grain 
of  the  nitrate,  increasing  the  dose  till  -fath.  grain  is  reached.  This 
treatment  is  contra-indicated  if  the  patient  suffers  from  heart  disease. 
Segnin  confirms  this  statement,  but  points  out  that  susceptibility  to 
the  drug  is  greater  in  some  pei'sons  than  in  others.  He  finds  that  as 
a  rule  distinct  physiological  effects  follow  xio^^  grain  thrice  daily. 
Wood  states  that  milligramme,  i.e.  about  -^loth  grain,  has  caused 
serious  sj'-mptoms.  The  dosage  therefore  should  scarcely  exceed  this 
as  the  lower  limit.  Yeo  recommends  that  ^-io^^  grain  of  Duquesnil's 
crystallized  aconitine  should  be  the  lower  dose,  this  being  pushed 
cavitiously  till  slight  numbness  or  tingling  of  the  face  and  lips  has 
been  produced. 

It  has  been  elsewhere  shown  that  aconite  lessens  the  rapidity  of 
the  circulation.  It  may,  therefore,  be  used  in  all  cases  where  it  is 
needful  to  subdue  vascular  excitement ;  in  fact,  it  may  be  given  in 
precisely  those  cases  which  were  formerly  treated  by  bleeding. 

In  sudden  checking  of  the  menses,  as  from  cold,  aconite  will  often 
restore  the  flux,  and  thus  obviate  the  distressing  and  peculiar  train 
of  symptoms  produced  by  arrested  menstruation. 

Small  doses  of  aconite,  administered  frequently,  will  often  check 
speedily  the  nose-bleeding  of  children  and  of  plethoric  people. 

Aconite  will  usually  subdue  the  "  fluttering  of  the  heart  "  of  ner- 
vous persons,  and  also  nervous  palpitations.  More  general  treatment 
is  often  required,  but  when  the  conditions  causing  the  disturbance 
are  undetectable  or  irremovable,  then  aconite  may  be  usefully  em- 
ployed. 

In  several  cases  I  have  seen  aconite  quiet  the  distressing  restless- 
ness of  "  fidgets,"  which  affects  men  as  well  as  women,  and  I  have 
known  a  few  drops  at  bedtime  calm  the  patient  and  give  sound,  re- 
freshing sleep  ;  if  given  one  drop  at  a  time,  the  dose  may  be  repeated 
hourly  for  three  or  four  times. 

A  drop  of  tincture  of  aconite  each  hour  yields  satisfactory  results  in 
the  acute  stage  of  gonorrhcBa ;  it  is  said  also  to  remove  chordee. 

It  has  been  recommended  in  otitis,  and  is  said  to  relieve  the  pain 
quickly. 


DIGITALIS  AND  ITS  PREPARATIONS 

Large  doses  of  digitalis  excite  nausea,  vomiting,  and  diarrhoea  ;  the 
matters  voided,  either  from  the  stomach  or  bowels,  are  of  a  grass- 
green  colour,  due  perhaps  to  the  action  of  the  gastric  juice  on  some 
constituent  of  the  digitalis.  These  results  may  follow  even  a  medi- 
cinal dose. 

The  active  principles  pass  readily  unchanged  from  the  intestines 
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into  the  blood,  for  the  same  symptoms  ensue  whether  the  drug  is 
swallowed  or  is  injected  into  the  veins.  The  active  principles  are 
glucosides. 

The  action  of  digitalis  on  the  circulation  is  very  noteworthy,  and 
our  knowledge  of  its  influence  on  the  heart  and  vessels,  whether 
healthy  or  diseased,  is  becoming  daily  more  exact. 

A  large  class  of  substances,  namely,  sodium  hydrate,  potassium 
hydrate,  ammonium  hydrate,  the  carbonates  and  bicarbonates  of  these 
elements,  barium  salts,  strontium  salts,  digitalin,  antiarin,  helleboreiu, 
digitoxin,  strophanthin,  apocynein,  scillain,  adonidin,  oleandriu,  digi- 
talein,  convallamarin,  spartein,  tanghinia,  xipas,  erythrophlein,  etc., 
affect  the  frog's  heart  much  in  the  same  way,  and  perhaps  it  is  fair  to 
conclude  that  they  act  similarly  on  the  mammalian  heart. 

When  administered  through  the  circulation,  or  especially  applied 
to  the  exposed  heart,  they  all  induce  persistent  contraction  of  the 
ventricle.  In  consequence  of  this  so-called  persistent  spasm,  con- 
tracture or  tonicity,  the  ventricle  expands  less  during  dilatation  and 
its  capacity  is  redxiced;  at  the  same  time  the  systole  becomes  more 
powerful  and  complete.  Along  with  this  persistent  contraction  then 
the  rhythmic  contractions  also  continue,. but  since,  owing  to  lessening 
of  diastolic  dilatation,  the  capacity  of  the  ventricle  is  diminished,  less 
blood  will  be  propelled  with  each  systole.^ 

The  amount  of  persistent  contraction  is  in  proportion  to  the  dose  of 
the  drug,  and  with  large  quantities  the  persistent  contraction  may  be 
sufficient  to  contract  the  ventricle  completely,  and  then- in  default  of 
dilatation,  of  course,  rhythmic  action  ceases.  But  rhythmic  tendency 
or  potential  is  not  destroyed,  for  if  the  ventricle  be  dilated  by  in- 
creasing the  internal  pressure  rhythmic  action  is  again  restored. 

All  the  agents  above  enumerated  affect  the  muscular  substance  of 
the  ventricle  directly,  i.e.  by  direct  contact,  for  if  topically  applied  to 
a  portion  only  of  the  ventricle  they  induce  a  persistent  contraction  in 
that  part,  so  that  it  dilates  in  a  less  degree  than  the  rest  of  the  ven- 
tricle ;  if  the  application  is  strong  enough,  the  part  experimented  on 
may  remain  persistently  and  fully  contracted,  whilst  the  rest  of  the 
ventricle  dilates  fully. 

Digitalis  with  several  other  substances,  and  perhaps  all  those 
named  in  the  foregoing  paragraph,  induce  sometimes  irregular  action 
of  the  ventricle.  This  irregularity,  as  seen  in  the  frog's  ventricle, 
manifests  itself  by  one  or  more  portions  of  the  ventricle  becoming 
rigid,  white,  and  contracted,  while  the  remainder  of  the  organ  con- 
tinues to  dilate  regularly.     When  the  yielding  portions  are  small,  a 

1  This  applies  of  course  to  the  healthy  heart ;  in  the  case  of  the  diseased 
and  dilated  heart,  which  is  failing  to  propel  a  proper  quantity  of  blood,  we 
shall  see  that  both  by  contracting  the  heart  ijersistently,  and  by  enforcing 
the  rhythmic  iJulsations,  digitalis  will  increase  the  quantity  of  blood  propelled 
at  each  beat. 
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peculiar  appearance,  as  if  the  wall  of  the  ventricle  formed  crimson 
pouches  or  protrusions,  is  produced.  This  irregular  action  is  due  to 
dome  parts  of  the  ventricle  being  more  influenced  by  the  digitalis 
than  the  rest,  and  these  affected  parts  becoming  persistently  con- 
tracted, dilate  less  in  diastole  than  the  neighbouring  portions  affected 
in  lesser  degree. 

Digitalis  increases  the  force  of  the  heart's  contractions,  and  at  first 
reduces  the  number  of  the  beats ;  later,  after  large  doses,  the  beats 
become  frequent,  feeble,  and  irregular. 

The  following  experiment  may  be  quoted  here  :— The  isolated  heart 
of  a  frog  was  made  to  pump  serum  through  a  glass  tube ;  on  now 
applying  digitalis  the  heart  acted  with  greater  force,  but  further 
larger  doses  diminished  the  ventricular  action.  Finally  the  heart 
stopped  in  full  systole,  every  drop  of  serum  squeezed  out  of  the  ven- 
tricles. Each  individual  beat  of  the  heart  was  greatly  increased  in 
strength  by  the  first  applications,  in  some  instances  nearly  doubled. 
The  lo^s  of  power  after  the  larger  doses  appeared  to  be  due  partly  to 
the  great  retardation  of  the  heart,  partly  to  the  incompleteness  of 
the  diastole,  and  the  consequent  imperfect  filling  of  the  ventricles 
(Boehm). 

Messrs.  Bouley  and  Eeynal,  giving  large  toxic  doses  of  digitalis  to 
horses,  found  that  the  circulation  became  more  rapid,  the  heart-beats 
more  abrupt,  their  energy  much  increased.  After  a  cei'tain  time,  a 
vibratory  thrill,  accompanied  by  a  decided  metallic  tinkling,  attended 
the  ventricular  contraction  and,  as  poisoning  went  on,  a  distinct 
bellows'  murmur  was  heard,  becoming  more  audible  on  exertion  ;  the 
heart-beats  then  showed  a  decided  intermittence,  and  the  pulse  was 
small,  thready,  and  intermittent. 

In  doses  smaller  but  still  toxic,  there  was,  at  first  sight,  excitement 
of  the  heart,  with  some  quickening  of  its  beats ;  they  then  soon  grew 
less  frequent,  and  fell  to  25  or  20  in  the  minute.  The  cardiac  sounds 
were  more  clearly  heard,  more  distinct  from  each  other  than  normally, 
and  of  a  different  rhythm,  there  being  occasional  intermissions  occurring 
regularly  or  irregularly ;  after  a  time  a  vibratory  thrill  was  detected"^ 
followed  by  a  bellows'  murmur.  As  death  approached,  the  beats  be- 
came rapid,  90,  100,  or  140  per  minute.  Dr.  Brunton,  who  has  heard 
the  blowing  murmur  several  times,  says  it  occurs  in  horses,  dogs,  and 
in  the  human  subject,  and  that  it  is  probably  due  to  mitraf  or  tri- 
cuspid regurgitation,  due  to  irregular  contraction  of  the  columuEB 


camefe. 


Digitalis  also  heightens  greatly  the  arterial  tension. 

Digitalis  slows  the  pulse  by  stimulating  the  vagus  nucleus,  and  the 
termmal  branchings  of  the  vagus  in  the  heart,  for  Boehm  finds  that 
after  giving  digitalis  a  faradic  current  applied  to  the  vagus  causes  a 
greater  effect  than  before  the  administration  of  it.  '  On  the  other 
hand  the  rapid  action  of  the  heart  after  large  doses  of  digitalis  is  due 
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to  paralysis  of  the  ends  of  the  vagus,  this  condition  supervening  upon 
the  stimulation. 

The  greatly  increased  arterial  tension  depends  partly  on  the  in- 
creased force  of  the  heart's  contractions,  but  chiefly,  as  first  pointed 
out  by  Brunton,  on  contraction  of  the  arterioles. 

Traube  and  Boehm's  experiments  would  seem  to  indicate  that 
digitalis  acts  only  through  the  vaso-motor  centre  ;  I  venture,  however, 
to  suggest  that  digitalis  acts  directly  on  the  muscular  tissue  of  the 
arterioles. 

In  evidence  the  following  may  be  advanced  : — 

I.  We  have  seen  that  digitalis  (in  common  with  the  group  of  sub- 
stances I  have  enumerated)  undoubtedly  does  affect  directly,  i.e. 
immediately,  the  muscular  tissue  of  the  heart,  inducing  persistent 
contraction.  Inasmuch  then  as  this  action  on  the  heart  is  independent 
of  the  agency  of  nervous  tissues,  it  seems  presumable  that  it  may 
affect  other  muscular  tissue  in  the  same  way. 

II.  Drs.  Donaldson  and  Stevens  in  America,  and  Dr.  Sainsbufy  and 
myself  experimenting  simultaneously,  employed  the  same  method,  and 
we  found  that  digitalis  does  undoubtedly  cause  strong  contraction  of 
the  blood-vessels  when  these  are  quite  cut  off  from  the  central  nervous 
control.  Hence  digitalis  must  act  either  directly  on  the  muscular 
tissue  of  the  walls  of  the  blood-vessels,  or  on  some  peripheral  nervous 
apparatus  which  governs  the  muscular  tissue  of  the  blood-vessels  :  in 
either  case  the  action  would  be  peripheral. 

In  the  case  of  a  poisonous  dose  of  digitalis  the  stimulant  action  upon 
the  artei'ioles  fails  after  a  time  and  gives  way  to  paralysis,  the  vessels 
therefore  dilate,  and  the  arterial  tension  falls. 

In  the  therapeutic  use  of  digitalis  we  can  conceive  that  it  may 
affoi'd  relief  in  one  or  more  of  the  five  following  wa3^s  : — 

(a)  By  strengthening  the  action  of  a  weak  heart. 

(ft)  By  reducing  the  strength  of  the  beats  of  a  heart  acting  too 
jjowerfully. 

(c)  By  lessening  the  frequency  of  the  heart's  beats. 

(rf)  By  correcting  irregular  action  of  the  heart. 

(<?)  By  increasing  tonicity  and  so  lessening  the  size  of  the  cavities 
of  the  heart,  thereby  obviating  the  condition  of  over-distension  in 
wliich  the  stretched  ventricles  are  unable  to  contract  upon  their 
contents,  a  condition  threatening  complete  asystole.^ 

Digitalis  is  of  especial  service  in  mitral  disease. 

It  will  often  be  found  of  eminent  service  to  a  patient  presenting  the 
following  symptoms  and  physical  signs :— There  is  dropsy,  which  may 
be  extensive ;  dyspnoea  more  or  less  marked,  a  breathing  which,  in 
the  earlier  stages  of  the  condition,  is  much  distressed  periodicallj^, 

*  The  more  ordinary  uses  of  digitalis  will  be  by  (a),  (c),  {d),  or  (e) ;  to  elFect 
reduction  of  the  force  of  the  heart  (/j),  a  different  and  fuller  dosage  -vvonld 
pi'obably  be  required. 
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and  especially  at  night,  but  which,  when  the  disease  reaches  its 
worst  stage,  is  continuously  bad,  although  it  becomes  paroxysmally 
worse  :  in  this  stage  the  patient  cannot  lie  down  in  bed,  and  may 
be  obliged  to  sit  in  a  chair,  with  the  head  either  thrown  back  or 
more  rarely  leaning  forwards  resting  on  some  support.  The  jugular 
veins  are  distended,  the  face  is  dusky  and  livid,  and  the  pulse 
very  frequent,  feeble,  fluttering,  and  irregular.  The  urine  is  very 
scanty,  high-coloured,  and  deposits  copiously  on  cooling.  The  heart 
is  seen  and  felt  to  beat  over  too  extensive  an  area,  and  the  chief 
impulse  is  sometimes  at  one  spot  of  the  chest,  and  sometimes  at 
another.  The  impulse  is  undulating,  and  the  beating  very  irregular 
and  intermittent.  As  a  rule  a  murmur  is  heard,  having  the  character 
of  that  produced  by  mitral  regurgitant  disease. 

Here  obstruction  to  the  onward  passage  of  the  blood  has  occurred 
owing  to  the  disease  of  the  mitral  valve,  and  hence  have  arisen 
congestion  of  the  lungs,  distension  of  the  right  ventricle,  tricuspid 
regurgitation,  and  general  venous  distension.  In  fact,  there  has  oc- 
curred heightened  venous  tension,  with  coi-responding  diminished 
arterial  tension,  the  latter  causing  diminished  pressure  in  the  renal 
glomeruli,  and  a  slower  circulation  through  the  kidney,  whence  the 
diminished  excretion  of  urine,  and  the  hydrsemia.  The  watery  blood 
state,  helped  by  the  heightened  venous  tension  which  on  account  of 
gravitation  is  most  marked  in  the  dependent  parts  of  the  body,  will 
have  induced  dropsy. 

A  case  presenting  these  symptoms  and  physical  signs  will  generally 
respond  quickly  and  favourably  to  digitalis. 

The  efifects  on  the  pulse,  the  urine,  and  the  dropsy,  are  to  be 
carefully  watched.  When  the  drug  is  properly  administered,  the 
pulse  grows  considerably  stronger,  more  regular,  and  much  slower, 
till  in  very  many  cases  all  irregularity  ceases,  and  the  beats  become 
natural  in  frequency  and  rhythm,  with  much  increase  of  tension. 
At  the  same  time  the  urine,  which  pi-eviously  may  not  have  amounted 
to  more  than  half  a  pint  in  the  twenty-four  hours,  increases  to  one, 
two,  four,  or  even  eight  pints  a  day,  and  in  proportion  to  this  in- 
creased flow  the  dropsy  diminishes  till  it  finally  disappears.  Should 
at  any  time  during  the  administration  of  digitalis,  the  urine  fall  con- 
siderably below  the  normal,  this  must  be  taken  as  a  danger  signal  and 
the  indication  to  reduce  the  dose  or  temporarily  suspend  it  (Balfour). 

Now  this  obstruction  to  the  circulation  with  the  above  symptoms 
may  be  due  either  to  mitral  regurgitation  or  to  mitral  obstruction,  or 
to  both  combined.  Some  observers,  however,  consider  that  digitalis  is 
beneficial  in  mitral  obstruction,  while  others  hold  that  it  is  indicated 
more  especially  in  mitral  regurgitation.  I  am  satisfied  I  have  seen  it 
of  eminent  service  in  cases  where,  after  death,  the  symptoms  were 
seen  to  be  due  to  mitral  regurgitation,  and  but  little,  if  at  all,  to 
mitral  obstruction. 
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How  then  does  digitalis  lessen  the  bade  flow  of  blood  from  the 
ventricle  to  the  auricle  in  mitral  regurgitation  ?  The  mitral  valves 
are  insufficient  to  close  the  mitral  orifice  unless  the  ventricle  contracts 
strongly,  and  hence,  if  the  ventricle  from  weakness  or  from  containing 
more  blood  than  it  can  propel  contracts  imperfectly,  mitral  regurgita- 
tion will  increase  in  proportion  to  the  increased  insufficiency  of  the 
less  approximated  valves.  Digitalis  therefore  may  act  in  two  ways  : 
in  the  first  place,  by  increasing  the  amount  of  contraction  at  each  beat, 
it  Avill  approximate  the  points  of  attachment  of  the  segments  of  the 
valve,  and  so  permit  of  a  more  complete  closiare  of  the  damaged  valve  ; 
secondly,  by  increasing  the  tonicity  of  the  heart  muscle,  and  so  lessen- 
ing the  size  of  the  ventricular  cavities,  it  will  constrict  the  mitral  ori- 
fice and  lessen  regurgitation  ;  this  latter  action  being  more  persistent 
maintains  the  heart  at  a  level  of  contractility  nearer  the  normal.  I 
suggest,  however,  that  a  third  explanation  is  possible.  In  mitral 
disease  manifesting  the  symptoms  previously  described,  the  heart 
generally  acts  irregularly.  It  may  be  assumed,  in  these  cases,  that 
the  columnsB  carnage  do  not  act  harmoniousl}''  with  the  walls  of  the 
ventricle,  and  that  hence,  owing  to  this  want  of  co-ordination,  the 
closure  of  the  mitral  valve  is  incomplete,  and  regurgitation  is  in- 
creased. In  such  cases  digitalis,  by  obviating  the  irregular  action  of 
the  heart  and  co-ordinating  its  various  parts,  will  remove  the  dj-- 
namic  regurgitation  due  to  irregular  action.  In  favour  of  this  view 
is  the  fact  that  digitalis  is  especially  indicated  when  the  heart's 
action  is  irregular,  and  it  is,  in  my  experience,  much  less  serviceable 
in  those  cases  of  mitral  disease  where  the  heart  acts  regularl5\ 

By  those  who  believe  that  digitalis  is  useful  in  mitral  stenosis,  the 
following  explanations  are  given.  The  auricle  empties  itself  into  the 
ventricle  chiefly  during  diastole,  and  consequently  the  longer  the 
diastolic  pause  the  greater  the  time  for  the  blood  to  flow  into  the  ven- 
tricle. Digitalis  by  slowing  the  heart's  action  prolongs  each  diastole, 
and  in  this  way  permits  the  aui'icle  to  become  more  completelj^ 
emptied  during  each  cardiac  cycle,  thus  partially  overcoming  the 
effects  of  mitral  obstruction,  particularly  in  those  cases  where  the 
heart  is  conti'acting  too  frequently.  Further,  in  cases  of  mitral 
stenosis,  digitalis  may  conceivably  act  by  increasing  the  force  of  the 
nuricular  contraction,  and  by  increasing  the  tonicit}'-  of  the  auricle, 
thus  lessening  its  capacity,  and  so  reducing  the  quantity  of  blood  the 
auricle  has  to  propel  at  each  contraction.  It  will,  however,  be  obvious 
that,  the  auricular  walls  being  very  thin  in  comparison  with  the 
ventricular,  the  effect  of  stimulation  of  the  auriciilar  muscle  will  be 
less  in  proportion,  and  very  possibly  will  be  quite  insignificant.  In- 
deed, the  prevailing  view  now  is  that  the  drug  is  relativdy  inefficient 
in  mitral  obstruction,  and  there  is  probably  a  good  deal  of  truth  in 
the  working  rule  which  Whitla  lays  down  thus  :— "In  proportion  to 
the  extent  of  the  obstructive  lesion,  so  will  the  effect  of  digitalis  be 
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disappoiuting ;  aud  couversely,  the  more  regurgitation  taking  place, 
the  more  improvement  may  be  expected  from  digitalis."  This  rule 
has  the  further  merit  that  it  implies  that  we  should  try  digitalis  in 
every  mitral  case,  indeed,  even  in  cases  of  pure  mitral  stenosis. 

As  I  have  said,  digitalis  acts  best  when  the  heart  beats  irregularly, 
and,  indeed,  an  irregularly  acting  heart  is  generally  an  indication  for 
digitalis  ;  certainly  it  is  so  when  the  irregularity  is  associated  with 
mitral  disease.  Irregularity,  however,  may  be  due  to  fatty  degenera- 
tion, or  it  may  occur  in  aortic  disease  with  deficient  compensation ; 
in  the  former  of  these  cases  I  find  digitalis  inefficient,  either  in  re- 
moving the  irregularity  or  in  obviating  other  symptoms,  and  in  the 
latter  the  indications  for  digitalis  are  less  conspicuous  than  in  the- 
purely  mitral  cases,  though  in  failing  heart  from  aortic  disease  the 
drug  may  render  excellent  service  (Balfour). 

In  treating  mitral  diseases  we  may  use  the  infusion,  the  tincture, 
or  the  powder  of  digitalis  ;  all  are  serviceable,  but  I  have  seen  cases 
where  the  infusion  has  succeeded  after  the  tincture  has  failed.  In 
respect  of  dose,  it  is  best  to  begin  with  a  moderate  dose,  say  a  drachm 
of  the  infusion  or  three  to  five  minims  of  tincture,  three  or  four  times 
a  day,  for  patients  differ  considerably  in  their  susceptibility  to  digi- 
talis, and  too  large  a  dose  may  cause  sometimes  much  distress,  and 
aggravate  the  troubles  of  the  patient.'  The  foregoing  doses  failing,  the 
dose,  of  course,  must  be  increased,  but  in  most  cases  the  large  doses 
of^  fifteen  to  twenty  minims  of  the  tincture,  such  as  are  often  given, 
will  be  found  quite  unnecessary.  Sometimes  the  patient  cannot  exist 
without  digitalis,  for,  on  discontinuing  it,  the  heart  troubles  return, 
and  he  may  accordingly  be  constrained  to  continue  taking  it  for 
months  or  years,  with,  perhaps,  short  intermissions  from  time  to 
time. 

Many  authorities  maintain  that  digitalis  is  harmful  in  aortic  dis- 
ease with  deficient  compensation.!  In  the  case  of  aortic  regurgita- 
tion, with  failing  compensation,  digitalis,  unless  given  guardedly, 
does  undoubtedly  in  some  cases  increase  the  distress  of  the  patient! 
This  bad  effect  is  explained  in  the  following  ways  :-Digitalis,  as  Ave 
have  seen,  slows  the  heart,  and  thereby  increases  the  length  of  each 
diastole,  and  so  prolongs  the  period  during  which  blood  can  flow  back 
from  the  aorta  into  the  ventricle  ;  hence  regurgitation  is  favoured,  and 
hence  there  is  an  increase  of  cardiac  distress.  Further,  it  is  pointed 
out  that  digitalis  heightens  arterial  tension,  which  also  will  increase 
the  rate  of  flow  of  the  blood  back  from  the  aorta  into  the  ventricle. 
On  these  grounds  some  writers  advise  that  in  cases  of  aortic  regurgi- 
tation, where  some  of  the  symptoms  may  indicate  digitalis,  the  drtio- 
should  be  given  in  doses  inadequate  to  slow  the  heart's  action  (Foster)" 
On  the  other  hand,  Dr.  Balfour,  a  great  authority  on  such  points, 
1  So  long,  of  course,  as  compensation  is  equal  to  the  valvular  defect ;  Avhat- 
ever  its  nature,  digitalis  and  other  drugs  are  needless. 
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speaks  very  highly  of  the  effect  of  large  doses  of  digitalis  ia  aortic 
regurgitation  with  deficient  compensation.  He  gives  it  moreover  in 
very  large  doses,  of  course  watching  its  action  very  carefully,  and  he 
says  he  has  seen  very  striking  results.  Digitalis,  he  thinks,  acts  in 
these  cases  by  increasing  the  tonicity  of  the  heart,  whereby  the  size 
of  the  dilated  left  ventricle  is  lessened,  and  the  paralyzing  effects  of 
dilatation  obviated. 

Many  writers  ascribe  the  good  effects  of  digitalis  in  mitral  disease 
to  its  simple  stimulant  action  on  the  heart,  meaning  thereby  that 
digitalis  strengthens  the  contractions  and  thus  assists  in  overcoming 
the  effects  of  deficient  compensation,  and  enables  the  heart  to  meet 
the  valvular  defect.  This  view  has  led  to  the  employment  of  digitalis 
in  aortic  obstruction  with  deficient  compensation,  as  well  as  the  other 
forms  of  heart  trouble,  and  also  in  pulmonary  obstruction  from  emphy- 
sema, etc.,  which  have  induced  distension  of  the  right  cavities  of  the 
heart.  In  such  cases  I  have  failed  to  obtain,  I  think,  any  good,  and 
certainly  the  results  are  far  less  satisfactory  than  in  cases  of  mitral 
disease  ;  this  is  admitted  by  those  even  who  are  most  confident  of  the 
usefulness  of  digitalis  in  aortic  obstruction  and  in  emphysema  with 
bronchitis. 

These  comparative  results  with  digitalis  would  suggest  that  in 
mitral  disease  the  good  effects  depend  on  some  other  action  upon  the 
heart  than  a  mere  tonic  influence.  I  have  already  shown  how  by 
reducing  the  heart's  frequency  the  effects  of  mitral  obstruction  may 
be  met  b}--  retardation  of  the  heart,  but,  in  addition  to  the  mechanical 
advantages  thus  gained,  the  diminished  frequency  adds  a  physiological 
advantage,  for  since  repair  takes  place  during  diastole,  prolongation 
of  the  diastole  must  permit  of  greater  nourishment  of  the  cardiac 
structures ;  this  should  apply  to  all  forms  of  cardiac  failure  with  in- 
creased frequency. 

Proceeding  we  meet  with  cases  of  the  following  kind  in  which  digi- 
talis is  often  of  great  service.  A  patient  with  valvular  defect  suffers 
but  little,  so  long  as  he  remains  quiet,  but  from  excitement,  or  more 
frequently  from  some  strong  muscular  exertion,  the  heart  becomes 
greatly  embarrassed,  and  its  contractions  very  frequent,  150  to  160 
per  minute,  and  very  weak  and  iiregular.  There  follows  much  dys- 
pnoea,  perhaps  orthopnoaa,  with  much  lividity  and  jugular  distension. 
In  such  a  case  mental  excitement  or  physical  exertion  has  accelerated 
the  heart's  action  beyond  the  power  of  this  organ  to  propel  the  blood 
through  the  constricted  valvular  orifice ;  blood  therefore  accumulates 
in  the  cavity  behind,  and  by  distending  it  weakens  the  contractions 
of  its  walls.  Here,  the  prompt  and  liberal  administration  of  digitalis 
will  often  save  a  patient  from  death  :  ten  drops  of  the  tincture  of 
digitalis  every  hour  for  a  few  hours,  and  then  every  two  hours, 
should  be  given,  or  a  corresponding  dose  of  infusion.  In  such  a  case, 
we  can  conceive  that  the  digitalis  increases  the  force  of  the  cardiac 
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contractions,  and  so  enables  the  blood  to  be  propelled  through  the 
constricted  orifice  in  quantity  sufficient  to  remove  the  distension  of 
the  cavities  behind ;  or  it  may  be  that  digitalis,  by  increasing  the 
tonicity  of  the  heart,  and  lessening  the  size  of  its  cavities,  so  reduces 
the  quantities  contained  that  the  chamber  affected  is  competent  to 
propel  all  its  blood  through  the  constricted  orifice,  and  the  symptoms 
of  obstruction  cease. 

It  is  generally  held  that  digitalis  and  its  allies  are  useless  in  fatty 
heart.    This  is  in  accordance  with  my  own  experience. 

In  cases  of  the  following  kind,  I  find  the  digitalis  group  useless. 
A  patient  suffers  from  arterio-capillary  fibrosis,  inducing  hypertrophy 
of  the  left  ventricle.  Subsequently  the  heart  itself  becomes  the  seat 
of  fibroid  degeneration,  and  the  compensatory  hypertrophy  loses  its 
value.  Then  follows  the  train  of  symptoms  which  attend  a  weak  left 
ventricle— symptoms  much  like  those  which  occur  in  disease  of  the 
aortic  valves  with  deficient  compensation,  for  indeed  the  conditions 
are  much  the  same,  the  seat  of  obstruction  being  in  the  one  case  in 
the  arteries  and  arterioles,  in  the  other  at  the  aortic  valves. 

Da  Costa  recommends  digitalis  strongly  in  the  condition  termed  by 
him  "  irritable  heart."  This  disease  occurs  frequently  among  soldiers, 
and  may  come  on  suddenly  or  gradually,  with  proneness  to  fatigue, 
palpitation,  and  dizziness.  It  is  characterized  by  pain,  generally 
persistent,  but  also  liable  to  be  paroxysmally  intensified,  lacerating, 
or  more  rarely  burning  or  tearing,  increased  by  exertion,  and  situated 
most  frequently  over  the  apex  of  the  heart,  whence  sometimes  it 
radiates  in  all  directions,  and  may  shoot  down  the  left  arm;  it  is 
often  accompanied  by  a  hypersesthesia  of  the  cardiac  region,  which  is 
increased  by  each  attack  of  palpitation.  The  latter  symptom  is  often 
complained  of,  the  palpitation  varying  in  frequency  and  severity;  it 
is  liable  to  occur  at  all  times  of  the  day,  and  may  be  accompanied  by 
much  distress  and  pain.  The  palpitation  is  generally  brought  on  by 
exertion,  although  it  may  occur  while  the  patient  is  in  bed.  These 
cardiac  attacks  are  accompanied  by  a  dull  headache,  giddiness,  and 
dimness  of  sight.  The  violent  seizures  may  even  produce  insensi- 
bility. The  sleep  of  these  patients  is  much  broken  and  troubled  by 
disagreeable  dreams,  and  the  patient  cannot,  as  a  rule,  lie  on  the  left 
side.  The  pulse  is  rapid,  varying  from  100  to  140  per  minute,  small, 
compressible,  and  sometimes  jerking,  often  irregular  in  force  and 
rhythm— always  remarkably  affected  by  posture,  being  very  frequent 
while  standing,  much  slower  while  lying  down  ;  the  difference  may 
amount  to  thirty  or  forty  beats  per  minute.  Palpitation  greatly 
increases  the  frequency,  which  in  one  instance  rose  to  192  beats  per 
minute.  The  respirations  are  but  little  hurried,  varying  from  twenty- 
four  to  thirty-four,  though  the  patient  complains  of  an  oppressed 
breathing,  rendered  worse  by  an  attack  of  palpitation.  The  impulse 
of  the  heart  is  extended,  but  is  "  quick,  abrupt,  or  jerking,"  and  the 
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heart  may  beat  irregularly.  The  first  sound  is  deficient  in  volume, 
and  is  "  feeble,  or  short  and  valvular,  like  the  second  sound."  Mur- 
murs are  absent,  as  a  rule.  This  condition,  which  is  produced  by 
over-work  and  fatigue,  is  fostered  by  depressing  influences.  It  com- 
monly leads  to  hypertrophy,  upon  which,  of  course,  the  physical  signs 
are  modified.  When  the  heart  was  not  hypertrophied.  Da  Costa  found 
that  tincture  of  digitalis,  in  ten-minim  doses,  thrice  daily,  quieted  the 
excited  organ,  reduced  the  frequency  of  the  pulse,  and  often  strength- 
ened it,  and  regulated  the  cardiac  action.  If  much  hypertrophy 
existed,  then  digitalis  proved  less  serviceable,  and  sometimes  failed  to 
give  any  relief  ;  in  such  case  aconite,  in  three  to  six-minim  dose,  was 
found  very  useful,  although  in  purely  nervous  cases  it  was  not  only 
useless,  but  often  increased  even  the  frequency  of  the  pulse.  In  cases 
of  much  irritability,  with  slight  hypertrophy,  a  combination  of  digitalis 
and  aconite  did  good.  Belladonna  was  useful  in  cases  marked  by  ir- 
regularity of  the  pulse,  but  it  proved  of  little  service  in  other  cases, 
modifying  but  slightly  the  frequency  of  the  pulse.  It  was  of  no 
service  in  cases  complicated  with  hypertrophy.  Da  Costa  often  con- 
tinued the  digitalis  for  months  without  producing  any  toxic  effects. 
In  addition  to  the  foregoing  treatment,  he  employed  rest  in  the  recum- 
bent posture. 

The  significance  of  these  statements  as  to  the  better  prognosis  in 
those  cases  where  the  evidence  of  hypertrophy  is  less,  is  probably  the 
following  : — The  heart  which  shows  hypertrophy  is  a  heart  whose 
damage  is  of  longer  standing,  for  the  fact  and  the  degree  of  the  hyper- 
trophy present  show  the  fact  and  the  degree  of  the  response  which  the 
lesion  has  elicited  from  the  heart.  If  now  after  the  development  of 
this  compensatory  response  the  signs  of  heart  failure  set  in,  as  above 
described,  the  inference  to  be  drawn  is  that  the  heart  is  at  the  far 
end,  its  muscle  fibres  worn  out.  Naturally  such  heart  will  respond 
less,  or  fail  to  respond  at  all,  to  the  stimulus  of  digitalis,  the  efficacy 
of  which  must  stand  indirect  proportion  to  the  integrity  of  the  tissues 
upon  which  it  is  brought  to  bear. 

Digitalis  is  often  very  useful  in  quelling  attacks  of  palpitation 
occurring  in  cases  of  pure  hypertrophy  of  the  heart,  due  either  to 
valvular  disease,  especially  of  the  aortic  valves,  or  to  Bright's  disease, 
or  to  excessive  muscular  exertion.  In  aortic  disease  the  hypertrophy 
is  compensatory,  hence,  in  most  cases,  in  particular  of  aortic  obstruc- 
tion, no  treatment  is  needed  for  the  hypertrophy  itself. 

Sir  Balthazar  Foster  recommends  digitalis  in  aortic  regurgitant 
disease  when  there  is,  as  he  puts  it,  more  compensatory  hypertrophy 
than  the  impediment  to  the  circulation  requires,  this  being  indicated 
by  violent  action  of  the  heart,  bounding  vibratory  arteries  visible  all 
over  the  body,  an  almost  constant  headache,  flushed  face,  and  noises 
in  the  ears.  He  points  out  that  in  these  instances  the  action  of  the 
medicine  must  be  watched,  for  too  large  a  dose  may  induce  alarming 
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prostration,  with  aggravation  of  the  palpitations,  effects  which  he 
attributes  to  tlie  slowing  of  the  heart  by  digitalis,  and  the  increase  of 
the  regurgitation  at  each  diastole ;  but  although  this  explanation 
may  be  partially,  it  is  not  wholly,  true,  for  the  same  consequences 
follow  too  large  a  dose  of  digitalis  in  other  forms  of  hypertrophy  un- 
associated  with  valvular  disease.  In  cases  such  as  these,  two  to  five 
minims  of  the  tincture  are  often  as  much  as  can  be  tolerated,  and 
for  the  most  part  they  are  better  treated  by  one  to  three  drops  of 
tincture  of  aconite,  given  thrice  daily. 

I  find  digitalis  to  be  of  conspicuous  service  in  cases  of  prostration 
from  fever,  such  as  typhoid  fever  or  pneumonia.    In  these  diseases 
signs  of  failure  may  show  themselves  first  in  the  nervous  system,  but 
sometimes  they  appear  earlier  in  the  circulatory  system,  and  even  if 
they  occur  first  in  the  nervous  system  the  heart  soon  grows  weak  also. 
The  signs  of  nervous  depression  are  sleeplessness,  and  delirivim  with 
tremulousness  of  the  hands,  tongue,  etc.,  and  musculai'  twitchings. 
This  condition  is  best  treated  by  the  early  employment  of  some 
narcotic,  which,  by  inducing  sleep,  prevents  the  occurrence  of  these 
symptoms  and  thus,  indirectly,  sustains  the  appetite,  digestion,  and 
assimilation,  and  obviates  the  need  of  cardiac  tonics  such  as  alcohol, 
etc.    If  untreated,  this  condition  of  the  nervous  system  soon  induces 
cardiac  failure,  unless  as  in  some  cases  the  failure  have  already  begun 
in  the  heart.    The  pulse  in  either  case  becomes  very  frequent  and 
feeble,  or  even  irregular ;  the  ears,  tip  of  the  nose,  lips,  and  dependent 
parts  of  the  body  become  dusky,  and  signs  of  hypostatic  congestion 
of  the  lungs  or  of  hypostatic  pneumonia  arise.    If  this  condition  of 
the  heart  is  early  treated  by  liberal  doses  of  tincture  of  digitalis  the 
pulse  becomes  greatly  reduced  in  frequency  and  may  speedily  become 
normal  in  rate,  at  the  same  time  it  grows  fuller  and  of  higher  tension, 
and,  coincident  with  these  improvements,  the  duskiness  of  the  parts 
most  distant  from  the  heart  is  either  prevented  or  removed,  and  the 
patient  is  carried  safely  through  a  dangerous  condition.    I  give  ten 
minims  of  the  tincture  of  digitalis  every  two  or  three  hours,  according 
to  the  urgency  of  the  case.    Digitalis  I  find  to  be  of  much  greater 
benefit  than  alcohol  in  such  cases.    I  suggest  that  digitalis  acts  by 
slowing  the  heart,  thus  prolonging  the  diastolic  period  and  giving  a 
longer  time  for  the  nutrition  of  the  weakened  heart,  and  thus  sustain- 
ing it. 

Digitalis  is,  to  a  small  extent  only,  a  diuretic,  by  a  direct  action 
on  the  kidneys  ;  it  is  for  this  reason  useful  in  some  cases  of  Bright's 
disease.  When,  however,  it  obviates  the  effects  due  to  cardiac  disease 
its  diuretic  effects  are  astonishing,  but  I  find  then  that  the  diuretic 
action  of  digitalis  is  limited  by  the  dropsy,  and  that  when  the  dropsy 
disappears,  the  remedy  no  longer  causes  an  increased  secretion  of 
urine.    This  also  is  the  case  with  some  other  diuretics. 

How  does  digitalis,  in  these  same  heart  diseases,  cause  so  great  an 
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increase  in  the  quantity  of  nriue  ?  In  the  first  place,  it  removes  those 
kidney  conditions  of  ill-filled  arteries  and  over-filled  veins  Avhich  are 
secondary  to  the  heart  disease,  and  upon  which  the  urinary  failure  to 
secrete  depends ;  this  done,  the  unburdened  organ  acts  as  in  health, 
and  secretes  normally.  But,  in  the  cases  now  referred  to,  we  find  that 
the  urine  increases,  from  perhaps  half  a  pint  to  three,  four,  or  even 
eight  pints  daily.  Whence  this  excess  of  urine  ?  is  it  due  to  a  further 
direct  stimulant  action  of  digitalis  on  the  kidneys  ?  Were  this  the  true 
explanation,  then  the  excessive  secretion  should  continue  so  long  as 
the  digitalis  was  administered,  but  we  find,  as  I  have  said,  that  when 
the  dropsy  has  disappeared  the  kidneys  no  longer  secrete  in  excess. 
The  copious  flow  of  the  urine  must  therefore  be  explained  by  the 
hypothesis  that  digitalis,  by  relieving  the  heart,  checks  the  conditions 
which  produced  the  dropsy,  whereupon  the  dropsical  fluid  quickly 
re-enters  the  circulation,  and  the  kidneys  eliminate  the  excessive 
quantity  of  water  in  the  blood. 

To  examine  further  this  question,  as  to  how  digitalis  affects  the  kidneys  in 
heart  disease,  and  increases  the  secretion  of  the  urine,  we  may  note  that : — 
The  separation  of  the  water  of  the  urine  is  effected  chiefly  through  the  Mal- 
l^ighian  bodies,  probably  by  a  simple  act  of  filtration,  and  therefore  that  the 
amount  of  the  secretion  will  depend  largely  on  the  lateral  pressure  in  the 
blood-vessels  of  the  glomeruli. 

Now,  section  of  the  cord  below  the  medulla,  i.e.,  below  the  vaso-motor  centre, 
causes  great  dilatation  of  all  the  blood-vessels,  and  thus  produces  general 
lowering  of  the  blood-pressure,  including  of  course  diminution  of  blood-pressure 
in  the  kidneys,  and  accordingly  this  is  found  to  be  followed  by  diminution, 
and  even  arrest,  of  the  excretion  of  urine.  Section  of  the  renal  nerves  on  the 
other  hand  causing  wide  dilatation  of  the  renal  vessels,  but  no  general  lowerhiy 
of  Mood-pressure,  we  thus  get  an  increased  blood  supply  to  the  kidney  and 
great  increase  in  the  urinary  secretion. 

But  in  the  forms  of  cardiac  dropsy  benefited  by  digitalis,  there  is  tricuspid 
regurgitation,  with  great  repletion  of  the  venous  system,  and  corresj)ondiug 
emptiness  of  the  arterial  system,  and  thus  arterial  tension  is  greatly  lessened. 

Some  writers  ascribe  the  diminished  urinary  secretion  entirely  to  this  loss 
of  tension.  True  it  is  that  the  venous  engorgement  causes  distension  of  some 
of  the  capillaries  of  the  kidneys,  and  thus  heightens  their  tension,  and  it  might 
therefore  be  suggested  that  this  increase  of  lateral  pressure  would  cause  an 
increase  in  the  secretion  of  the  urine.  It  is  urged,  however,  against  this  that 
the  venous  congestion  only  affects  the  capillaries  of  the  tubules,  and 
does  not  reach  the  Malpighian  bodies,  the  capillaries  of  the  tubules  in-eventing 
this,  and  that  thus  the  blood-vessels  of  the  Malpighian  bodies,  through  wliicli 
the  water  of  the  urine  filters,  become  partially  empty,  their  pressiire  greatly 
diminished,  and  the  secretion  of  the  urinary  water  correspondingly  dimin- 
ished. But  is  this  statement  true?  Arc  the  blood-vessels  of  the  glomeruli 
partially  empty  in  cases  of  tricuspid  regurgitation  and  venous  engorgement? 
To  this  question  I  should  answer,  certainly  not,  for  in  the  post-mortems  I  have 
made  these  bodies  have  always  been  greatly  enlarged  and  engorged.  Engorge- 
ment, however,  does  not  mean,  necessarily, '.increased  lateral  pressure;  m 
evidence  of  this  we  need  only  cite  the  engorgement  which  takes  place  in  the 
distal  branchings  of  a  plugged  artery,  in  embolism,  in  M-hich  as  in  the  cases 
just  cited  the  engorgement  will  be  essentially  venous.    The  distending  force 
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ill  eithei'  case  will  be  venous  rather  than  arterial,  and  the  actual  (listen^ 
siou  will  depend  largely  upon  a  loss  of  tone  in  the  vessels.  We  may  take  it 
therefore  that  there  is  an  actual  diminution  of  pressure  in  the  glomeruli  in 
these  cases  of  kidney  congestion  from  heart  disease,  as  compared  with  health, 
and  further,  that  the  rate  of  circulation  through  the  kidney  will  be  gi-eatly 
diminished  by  the  lowered  blood-pressure,  and  that  on  this  account  also  the 
separation  of  ivater  from  the  sluggish  stream  of  blood  will  be  lessened. 
Digitalis  by  raising  the  arterial  pressure  will  remove  the  venous  engorge- 
ment and  quicken  the  flow  of  blood,  and  in  both  of  these  ways  will  establish 
a  freer  secretion  of  urine. 

By  combining  mercury  with  digitalis  we  often  materially  increase  its 
efficacy  in  the  treatment  of  cardiac  droj)sy.  The  well-known  diuretic  com- 
bination of  Digitalis,  Blue-ioill  and  Squill  is  in  every  hospital  pharmacopcBia. 
Another  most  valuable  addition  to  the  digitalis  treatment  of  heart  failure  is 
opium.    (<S'ee  Opium  as  a  heart  tonic.) 

Bruuton's  experiments  on  himself  show  that  large  doses  of  digitalis 
increase  somewhat  the  urinaiy  water,  and  to  a  less  extent  the  virinary 
solids.    He  points  out  that  in  the  final  stages  of  fatal  doses,  the  urinary 
secretion  may  be  greatly  diminished,  or  even  arrested  ;  this  is  due,  he 
suggests,  to  a  powerful  contraction  of  the  renal  vessels.    Mr,  Rose 
Bradford,  in  his  careful  experiments,  confirms  these  statements  He 
recorded,  graphically,  variations  in  the  carotid  pressure  and  in  the 
supply  of  blood  to  the  kidney,  this  supply  being  estimated  by  E,03^s' 
oncometer,  an  instrument  which  records  any  variations  in  the  size  of 
an  organ.    Mr.  Bradford  finds  "  that  digitalin  administered  to  cats  in 
doses  of  j:\)th  of  a  grain  and  upwards  produces  marked  contraction  of 
the  kidney,  which  contraction  is  very  persistent,  lasting  frequently 
for  half  an  hour,  and,  if  large-  and  repeated  doses  be  injected,  the 
kidney  may  not  recover  its-  previous  volume,  even  after  some  hours. 
Simultaneously  with  this  renal  constriction  there  is,  as  is  well  known, 
considerable  heightening  of  the  blood-pressure.    It  is  interesting  to 
observe,  with  regard  to  this  drug,  that  although  it  produces  contrac- 
tion of  the  renal  vessels,  like  the  initial  action  of  caffeine,  unlike 
caffeine,  it  does  not  cause  any  diminution  or  arrest  of  the  urinary 
secretion  during  this  period  of  contraction.    Instead  of  any  diminution 
in  the  rate  of  urinary  flow,  this  is  on  the  contrary  slightly  increased 
by  digitalin.    The  probable  explanation  of  these  differences  lies  in  the 
fact  that  whereas  caffeine  and  digitalin  both  produce  contraction  of  the 
renal  vessels,  with  caffeine  the  general  blood-pressure  is  lowered  at 
first  and  with  digitalin  it  is  raised.    Hence,  during  the  initial  stage 
of  the  action  of  caffeine  the  rate  of  flow  of  blood  through  the  renal 
vessels  is  lessened;  whereas  with  digitalin  this  rate  of  flow  is 
increased." 

Digitalis  has  been  employed  in  the  treatment  'of  acute  inflamma- 
tion. Mr.  King,  of  Saxmundham,  held  that  no  good  was  to  be 
effected  in  inflammation,  unless  with  a  large  dose,  and  he  gave  as 
much  as  from  half  an  ounce  to  an  ounce  of  the  tincture;  with  these 
formidable  doses  he  declared  that  he  could  subdue  most  inflammations 
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if  they  were  attacked  at  their  very  commencement,  therefore  before 
the  organs  involved  became  disorganized.  He  would  administer  a  dose 
and  then  wait  twenty-four  hours  to  watch  its  effects  ;  at  the  expiration 
ot  tlais  time,  if  the  pulse  did  not  become  much  less  frequent  or  irrerm- 
lar,  he  would  repeat  the  dose.  He  gave  as  much  as  two  drachms" of 
the  tincture  to  a  child  of  nine  months  old.  Vomiting  will  sometimes 
lollow  quickly  upon  these  very  large  doses,  but  no  serious  or  dangerous 
symptoms,  according  to  Mr.  King,  have  ever  followed  his  extensive 
and  startling  use  of  digitalis.  Of  late  years  this  treatment  has  been 
extensively  practised  by  Petresco  in  cases  of  pneumonia,  and  according 
to  him  the  disease  may  be  aborted  in  two  or  three  days  by  the 
method.    The  pulse  rate  often  falls  to  very  low  figures. 

Dr.  Royston  Fairbank  finds  that  digitalis,  employed  both  locally  and 
internally,  is  useful  in  inflammations.  He  narrates  cases  of  acute 
inflammation  of  joints,  acute  inflammation  of  the  legs  from  varicose 
ulcers,  severe  inflammation  of  the  breast,  erysipelas,  all  of  which  have 
yielded  speedily  to  fomentations,  made  by  infusing  a  small  teaspoonful 
of  the  dried  leaves  in  half  a  pint  of  boiling  water,  or  by  adding  a 
drachm  of  tincture  to  half  a  pint  of  boiling  water  ;  the  fomentations 
were  applied  by  means  of  flannels  wrung  out  of  this  infusion.  Some- 
times, after  the  use  of  simple  hot  fomentations,  he  advises  the  rubbing 
in  of  the  tincture. 

Digitalis  is  able  to  reduce  the  temperature  of  fever,  though  large 
doses  are  often  required  for  this  purpose. 

In  typhoid  fever,  Wunderlich  recommends  digitalis,  asserting  that 
in  two  or  three  days  it  will  reduce  the  temperature  of  the  body  by  2° 
or  3°  Fah.,  and  will  retard  the  pulse,  sometimes,  by  thirty  or  forty 
beats  in  the  minute.  Its  use  as  a  cardiac  tonic  in  this  and  other  fevers 
with  marked  cardiac  weakness  has  already  been  referred  to. 

Digitalis  controls  epistaxis,  ha3moptysis,  and  menorrhagia.  In  cases 
of  menorrhagia  unconnected  with  organic  disease,  this  medicine,  inde- 
pendently of  the  state  of  the  circulation,  is  said  to  be  more  efficacious 
than  any  other  remedy ;  and,  when  organic  disease  gives  rise  to  this 
form  of  bleeding,  the  effect  of  this  drug  is  scarcely  less  manifest, 
although  the  advantage  may  be  temporary. 

The  late  Dr.  Brinton  esteemed  it  highly  in  bleeding  from  the  lungs, 
stating  that  Avhen  it  reduced  the  frequency  of  pulse,  the  bleeding 
ceased.  The  infusion  was  to  be  preferred  for  ha3morrhages ;  large 
doses  might  be  required. 

In  rare  instances,  digitalis  occasions  stranguiy,  with  a  desire, 
almost  incessant,  to  pass  water,  accompanied  by  great  and  painful 
straining,  and,  in  women,  by  strong  "  bearing-down"  pains. 

Few  remedies  are  of  more  avail  in  arresting  spermatorrhoea  than 
digitalis,  in  drachm  or  two-drachm  doses  of  the  infusion,  twice  or  thrice 
daily.  The  free  application  of  cold  water  to  the  testicles  and  perinfeuni 
aids  the  effect  of  the  medicine ;  and  it  is  a  useful  practice  to  let  the 
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testicles  hang  iu  cold  watoi'  night  and  naoniing  for  five  or  ten  minutes 
at  a  time. 

The  late  Mr.  Jones,  of  Jersey,  excited  considerable  astonishment  by 
the  announcement  of  the  good  effects  he  obtained  from  very  large 
doses  of  the  tincture  of  digitalis  in  the  treatment  of  delirium  tremens. 
He  gave  half  an  ounce  of  the  tincture,  and  repeated  it  when  necessary 
in  four  hours,  again  in  six  hours,  and  again,  when  needful,  in  two- 
drachm  dose.    Mr.  Jones  says  of  this  treatment :  "  The  pulse,  so 
far  from  being  lowered  iu  force,  becomes  fuller,  and  stronger,  and 
more  regular  soon  after  the  fii-st  dose.    The  cold  clammy  pei-spirations 
wear  off  and  the  skin  becomes  warmer.      As  soon  as  the  remedy 
produces  its  fall  effect,  sleep  for  five  or  six  hours  commonly  follows. 
Sleep  is  the  guide  to  the  repetition  of  the  dose.    No  action  on  the 
kidneys  is  evinced  by  an  unusual  secretion  of  urine.    Sometimes  the 
bowels  are  acted  on  slightly,  but  not  commonly."    Mr.  Jones  never 
saw  any  alarming  symptoms  follow  these  large  doses,  although  he 
treated  in  this  way  about  seventy  cases  of  delirium  tremens.  It 
would  appear  that  he  adopted  this  treatment  only  in  the  sevei'er 
asthenic  forms  of  delirium  tremens.    "With  regard  to  this  treatment 
of  delirium  tremens,  the  following  conclusions  appear  to  be  estab- 
lished : — 

I.  That  the  medicine  may  be  given  in  the  manner  directed,  without 
danger. 

II.  That  it  very  often  does  good,  producing  speedily,  in  most  cases, 
refreshing,  quiet  sleep,  and  that,  even  when  it  fails  to  induce  sleep, 
it  generally  calms  undue  excitement. 

III.  That  some  cases  appear  to  be  uninfiuenced  by  the  drug. 
According  to  the  last  statement,  it  yet  remains  to  ascertain  the 

forms  of  the  disease  amenable  to  digitalis. 

Under  this  treatment  some  severe  asthenic  cases,  in  which,  owing 
to  the  great  prostration  present,  death  seemed  imminent,  have  rallied 
astonishingly  and  ultimately  recovered.  The  evidence  of  this  is  too 
strong  to  be  disputed.  Under  the  influence  of  digitalis,  the  weak, 
rapid,  and  fluttering  ixilse  has  grown  strong  and  steady,  the  skin 
has  become  comfortably  moist  and  warm,  and  simultaneously  with 
the  improvement  in  the  circulation  and  state  of  the  skin,  the  general 
condition  of  the  patient  has  improved.  On  the  other  hand,  it  appears 
ecpially  certain  that  sthenic  forms  of  the  disease  are  also  amenable 
to  this  drug  ;  in  several  instances  I  have  seen  this  form  of  the  disease 
yield  speedily  to  huge  doses  of  digitalis. 

I  give  a  sliorfc  account  of  a  case  of  delirium  tremens  wliicli  I  treated 
with  largo  doses  of  tincture  of  digitalis.  The  man,  aged  about  50,  had  been  a 
very  hard  drinker  for  many  years.  He  was  well-nourished,  but  his  urine 
contained  a  considerable  amount  of  albumen.  After  trying  large  doses  of 
chloral,  and  bromide  of  ],otassium,  we  gave  him  a  irrain  of  hyoscyamia,  which 
Huieted  him  for  several  hours,  but  did  not  produce  sleep,  and,  as  he  was  in  no 
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way  benefited  by  our  treatment,  we  resolved  to  give  him  half-ounce  doses  of 
tincture  of  digitalis  according  to  Jones's  directions.  Before  giving  him  this 
first  dose  his  pulse  was  90,  regular,  and  fairly  good,  but  in  half  an  hour  the 
pulse  rose  to  108 ;  in  three  hours'  time  the  digitalis  was  repeated,  and  in  an 
hour  the  pulse  was  120,  in  three  hours  150  and  irregular,  in  four  hours  200, 
very  irregular,  and  very  feeble ;  in  four  hours  and  a  half  it  had  fallen  to  124, 
and  had  become  much  stronger  and  more  regular.  Dui-ing  the  night  it  varied 
between  130  and  IdO,  but  next  day  at  noon  it  had  fallen  to  'JO,  and  though 
intermittent  was  not  irregular ;  in  the  evening  it  was  GO. 

Digitalis  is  said  to  be  cumulative.  We  meet  with  patients  who, 
whilst  taking  digitalis,  remain  for  many  days  but  little  affected,  and 
then  suddenly  the  pulse  falls  to  40,  35,  or  even  to  30  beats  a  minute. 
This  abrupt  occurrence  of  toxic  symptoms  is  ascribed  to  accumulation 
of  the  drug  in  the  system,  absorption  from  the  stomach  having  been 
more  active  than  elimination  through  the  kidneys,  etc.,  hence,  it  is  held, 
the  digitalis  accumulates  in  the  blood  and  induces  this  sudden  onset 
of  symptoms. 

With  the  powder,  infusion,  and  tincture  of  digitalis  we  can  do  most 
things  that  digitalis  is  capable  of  doing,  but  there  is  another  very 
active  and  useful  preparation,  viz.,  crystallized  digitaline  (Nativelle's). 
The  dose  of  this  is  one  quarter  of  a  milligramme,  i.e.  about  -^^^  grain. 
Graham  Steel,  to  whom  we  owe  a  great  deal  for  his  careful  study  of 
heart  disease,  recommends  this  dose  twice  or  thrice  daily ;  if  the 
latter,  he  orders  that  it  be  given  every  eight  hours  to  avoid  cumula- 
tive action,  which  might  arise  if  the  three  doses  were  all  administered 
in  the  waking  hours.  The  preparation  is  sold  in  parvules,  each  con- 
taining the  above  dose. 


CONVALLARIA  MAJALIS 

We  now  know  a  considerable  number  of  remedies  which  affect  the 
heart  and  blood-vessels  in  the  same  way  as  digitalis,  drugs  which 
strengthen  the  rhythmic  and  tonic  contraction  of  the  heart,  and  raise 
arterial  tension,  the  latter  probably  by  their  direct  action  on  the 
blood-vessels,  and  not  through  the  vaso-motor  nerves. 

Convallamarin  (Oonvallaria  majalis),  Adonidin  (Adonis  vernali.s), 
Strophanthin  (Strophanthiis  hispidus),  first  investigated  by  Professor 
Fraser  and  recommended  by  him  as  a  substitute  for  digitalis,  Er}'- 
throphltein  (Casca)  recommended  by  Brunton,  and  Sparteine  (Cytisns 
scoparius)  are  the  most  important.  Though  these  substances  in  their 
physiological  action  are  much  akin  to  digitalis,  yet  they  differ  from  it 
in  some  respects — for  instance,  strophanthin  is  a  far  more  powerful 
muscle  poison  than  digitalis.  Other  differences  might  be  instanced 
for  this,  and  it  is  certain  that,  whilst  having  much  in  common,  these 
drugs  play  each  a  therapeutical  role  of  its  own.  While,  no  doubt, 
each  of  these  then  is  useful,  it  remains  to  be  seen  if  any  of  them  are 
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equal  or  superior  to  digitalis.  Convallaria  majalis  has  been  one  of 
the  most  studied,  and  it  has  certainly  not  yet  established  its  claim  to 
be  considered  equal  to  digitalis. 

In  Mr.  Martindale's  useful  analysis  of  twelve  thousand  prescriptions, 
we  find  that  whilst  the  tincture  of  digitalis  was  i;sed  three  hundred 
times,  that  of  convallaria  was  prescribed  only  five  times,  the  extract 
of  convallaria  once  only,  and  the  active  principles  and  the  whole  plant 
not  at  all.  Since  the  last  edition  of  this  book,  then,  the  drvtg  cannot 
be  said  to  have  gained  ground. 

Convallaria  has  long  been  wsed  by  the  Russian  peasantry  for  dropsy . 
Waltz  discovered  in  it  two  alkaloids,  convallarin,  a  simple  pur- 
gative, and  convallamarin,  on  which  its  cardiac  and  vascular  action 
depends. 

Toxic  doses  cause  in  frogs  progressive  paralysis,  muscular  trem- 
blings, and  at  last  complete  loss  of  reflex  action  and  death.  Moderate 
doses  slow  and  strengthen  the  heart's  contractions,  larger  doses 
accelerate  the  heart  and  cause  irregularity.  Doses  that  slow  the 
heart  heighten  arterial  tension.  Convallai-ia  acts  directly  on  the 
heart,  arresting  it  in  systole,  affecting,  probably,  like  digitalis,  the 
muscular  tissue.  It  probably  acts  also  directly  on  the  blood-vessels, 
but  does  not  seem  to  affect  the  other  organs  in  any  notable  degree. 

As  regards  its  therapeutic  value,  opinions  differ  greatly  ;  See  con- 
siders it  to  be  superior  to  digitalis,  but  other  observers,  for  the  most 
part,  rank  it  as  mnch  inferior. 

It  is  well  to  point  out  that  there  is  no  officinal  preparation  of  con- 
vallaria, consequently  the  preparation  of  one  pharmaceutist  is  often 
much  stronger  than  that  pi'epared  by  another.  The  dose  of  the  tincture, 
of  the  British  Pharmaceutical  Conference  formula,  is  five  to  twenty 
minims. 


STROPHANTHUS  (KOMBE  ARROW  POISON) 

Professor  Eraser  first  investigated  this  drug  and  introduced  it  into 
medicine.    The  seeds  of  Strophanthus  hispidus  are  officinal. 

It  has  a  bitter  taste.  At  one  time  it  was  said  not  to  derange  the 
gastro-intestinal  canal,  but  subsequent  observations  have  shown  that 
it  sometimes  causes  loathing  of  food,  nausea,  vomiting,  and  diarrhoea, 
which  may  be  violent.  In  large  doses  it  may  produce  a  sensation  of 
burning  in  the  cesophagus  and  stomach.  Wlien,  however,  digitalis 
upsets  the  stomach,  strophanthus  is  often  well  borne,  and  may  be 
usefully  substituted. 

Fraser  has  shown  that  like  digitalis  it  poisons  striated  muscle.  In 
my  experiments  I  find  that  it  poisons  skeletal  more  than  cardiac 
muscle.    Fraser  finds  that  it  increases  the  contractile  power  of  all 
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striped  muscle.  It  affects  the  heart  iu  all  respects  like  digitalis,  and 
it  also  heightens  arterial  tension ;  but  this  is  said  to  be  due  mainly  to 
increased  contraction  of  the  heart,  and  but  slightly  to  a  contraction 
of  the  arterioles ;  this  statement,  however,  has  been  controverted, 
and  it  is  said  by  some  to  cause  marked  arteriole-contraction. 

Dr.  Bradford  has  tested,  on  animals,  the  action  of  strophanthus  upon 
the  general  blood-pressure  and  especially  upon  the  renal  circulation, 
estimating  the  effects  upon  the  kidney  circulation  by  means  of  Roy's 
oncometer.  He  says,  "It  is  well  known  from  the  work  of  Fraser  that 
strophanthus  heightens  arterial  pressure  by  increasing  the  force  of 
the  heart's  beats.  Thus  this  drug  differs  from  digitalin  and  spartein 
where  the  increased  cai'diac  action  is  accompanied  by  a  constriction  of 
the  muscular  coat  of  the  peripheral  vessels.  On  the  kidney,  as 
investigated  by  means  of  the  oncometer,  strophanthus  has  scarcely 
any  action.  The  injection  of  the  drug  is  followed  by  an  exceedingly 
slight  and  transitory  contraction,  lasting  but  a  few  seconds.  Further 
the  drug  does  not  increase  the  flow  of  urine,  even  when  its  effects  on 
the  blood-pressure  ai-e  marked.  Hence  these  results  confirm  Fraser's 
view  that  the  action  of  strophanthus  on  the  vascular  system  is 
almost  limited  to  its  action  on  the  heart." 

As  Fraser  has  shown,  it  may  be  used  as  a  substitute  for  digitalis  ; 
and  if  it  should  pi-ove  that  strophanthus  does  not  contract  the 
arterioles,  then  theoretically  we  should  expect  that  it  would  answer 
better  than  digitalis,  since  under  the  influence  of  strophanthus  the 
heart  would  be  spared  the  obstruction  caused  by  contraction  of  the 
peripheral  vessels.  On  the  other  hand  to  raise  the  blood-pressure 
appreciably,  as  strophanthus  does,  without  at  the  same  time  narrowing 
the  peripheral  channels,  would  require  a  great  expenditure  of  cardiac 
force,  and  it  would  involve  also  a  much  greater  acceleration  of  the 
blood  flow,  pei'ipherally,  for  we  should  have  raised  blood-pressure  with 
comparatively  open  channels,  i.e.  with  comparatively  little  resistance. 
To  maintain  this  moi'e  rapid  circulation  would  again  mean  a  greater 
expenditure  of  enei'gy.  Theoretically  one  is  inclined  therefore  to  hold 
that  the  experimentalists  who  have  found  that  there  is  contraction  of 
the  peripheral  vessels  are  more  likely  to  be  correct. 

Its  relative  value  to  digitalis  cannot  be  regarded  as  decided  even 
yet,  but  it  is  now  generally  held  to  be  inferior  to  digitalis.  It  is 
certain  that  it  is  not  nearly  so  much  employed  as  it  was  a  little  while 
ago.^  It  must,  however,  be  admitted  that  cases  occur  in  which 
it  succeeds  where  digitalis  has  failed  ;  but  the  special  indications  for 
the  use  of  strophanthus  are  not  yet  ascertained.  It  is  generally  held 
that  strophanthus  acts  more  speedily  than  digitalis,  the  latter  being, 
as  is  well  known,  slow  to  manifest  itself,  two,  three,  or  four  da3^s 

*  In  Mr.  Mai'tindale's  analysis  of  12,000  prescriptioiis,  for  tlip  j^ear  1892,  the 
tincture  of  sti'oplianthus  was  prescribed  74  times  as  against  BOO  times  for  the 
tincture  of  digitalis. 
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often  elapsing  before  the  cfPocts  on  pulse  and  urine  appear  :  this  with 
ordinary  dosage. 

Drasche  found  that  strophaii I  Ims  greatly  relieved  palpitation  and 
dyspnoea  in  failing  heart. 

The  drug  has  also  been  recommended  in  secondary  failure  of  the 
heart  occurring  in  renal  disease,  a  condition  I  do  not  find  benefited  by 
digitalis. 

Sometimes,  like  digitalis,  it  causes  violent  headache.  It  is  said  not 
to  be  cumulative,  but  on  this  point  also  the  statements  are  conflicting. 
{Sex  Wood,  1894,  p.  413.)  It  is  useless  in  renal  dropsy.  The  dose  of 
the  tincture  recommended  is  from  three  to  ten  minims,  but  I  do  not 
often  obtain  much  benefit  with  smaller  doses  than  five  minims  four 
times  a  day,  and  ten-minim  doses  are  often  required. 

Whitla  makes  the  suggestion  that  the  digitalis  treatment  of 
cardiac  failure  may  often  be  advantageously  intermitted,  and 
strophanthus  with  Easton's  syrup  substituted  for  the  time  being. 

A  crystalline,  bitter  glucoside  strophanthin  has  been  separated 
and  is  prescribed  in  doses  of  g-J  to  -^-^  grain,  but  the  tincture  is  the 
preparation  most  in  use. 


SPARTEINE 

This  is  an  alkaloid  derived  from  broom  liquid  ;  it  is  highly  recom- 
mended by  See,  who  regards  it  as  superior  to  digitalis.  The  alkaloid 
is  insoluble  in  water,  but  its  sulphate  is  freely  soluble,  and  is  used  in 
doses  gr.  \  to  grs.  ij.  The  accounts  of  its  physiological  action  are 
somewhat  discrepant.  Some  observers  find  that  it  first  accelerates  the 
heart,  and  that  this  action  is  due  to  paralysis  of  the  vagi.  Next  that 
it  .slows  the  heart,  increasing  the  force  and  duration  of  its  contrac- 
tions. In  the  case  of  full  doses  there  is  said  to  be  no  primary  ac- 
celeration, the  heart  being  at  once  slowed.  After  toxic  doses  the 
pulse  is  much  accelerated  and  becomes  irregular,  hence  in  these  re- 
spects sparteine  acts  like  digitalis  and  its  allies. 

It  heightens  arterial  tension.  Dr.  Bradford  finds  that  in  animals, 
"  The  kidney  vessels  are  constricted  by  it  to  a  marked  extent,  the  flow 
of  urine  being  considerably  diminished,  this  diminution  continuing 
for  some  time  after  the  constriction  of  the  renal  vessels  has  ceased." 
It  is  therefore  not  a  direct  diuretic. 

It  is  used  in  place  of  digitalis,  and  therefore  is  found  useful  in  mitral 
di.sease,^  with  irregularity  of  the  heart's  action.  It  regulates  the 
pulse,  increases  arterial  tension,  diminishes  venous  congestion, 
accelerates  the  circulation,  and  then  acts  as  a  diuretic,  removing 
dropsy ;  its  diuretic  action  is  in  proportion  to  its  influence  on  the 
heart.  See  recommends  it  in  all  cases  of  Weak  heart,  or  when  com- 
pensation is  deficient }  ho  regards  it  as  especially  indicated  where 
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the  pulse  is  irregular.  See  finds  it  useful  also  ia  typhoid  states, 
presumably  because  of  its  action  on  the  heart. 

See  ranks  its  efficacy  above  that  of  digitalis  or  convallamarin,  but 
most  obsei'vers  find  it  decidedly  inferior  to  digitalis. 

It  is  not,  as  we  have  seen,  a  diuretic  by  its  direct  action  on  the 
kidneys,  indeed,  in  some  experiments  on  rabbits  it  diminished  the 
urinary  secretion,  hence  it  is  useless  in  renal  dropsy. 

Since  its  action  is  speedier  and  less  persistent  than  that  of  digitalis, 
sparteine  is  preferable  where  a  prompt  and  more  temporary  effect  is 
urgently  required.  Its  action  develops  in  from  thirty  to  sixty 
minutes,  and  lasts  some  five  or  six  hours  (Clarke  and  See ;  see  Wood). 
Whitla  dwells  on  the  value  of  this  prompt  action  and  states  that 
combined  with  strychnine  it  constitutes  "  the  most  reliable  drug  for 
combating  urgent  symptoms  "of  heart  failure;  he  regards  1  grain, 
thrice  da,ily,  as  a  "  fair  medium  dose." 

In  toxic  dose  sparteine  acts  powerfully  as  a  depressant  to  the 
cerebro-spinal  centres  ;  it  "  kills  by  paralyzing  the  respiratory  centre  " 
(Wood). 

The  drug  is  recommended  particularly  in  general  nervous  excite- 
ment, and  is  said  to  have  yielded  good  results  in  Graves'  disease 
and  in  nervous  palpitation. 

It  sometimes  excites  slight  diarrhcsa. 


ADONIDIN 

This,  a  glucoside  of  Adonis  vernalis,  is  given  in  doses  of  to  j  or  h 
grain  several  times  daily  as  a  substitute  for  digitalis. 

It  is  a  yellowish  white  powder,  very  hygroscopic,  and  therefore 
tending  to  cake,  but  according  to  Merck  its  powers  are  not  damaged 
by  this.  It  is  freely  soluble  in  water  and  alcohol,  and  is  best  ad- 
ministered in  chloroform  water. 

Dr.  H.  A.  Hare  has  examined  its  action  on  healthy  animals.  In  the 
case  of  frogs  it  first  slows,  then  accelerates  the  heart,  and  finally  arrests 
it  in  diastole.  On  warm-blooded  animals  it  acts  similarly,  increasing 
the  force  of  the  heart's  contraction  and  heightening  arterial  tension. 
At  first  it  slows  but  ultimately  accelerates  the  heart,  arresting  it  in 
diastole.  The  initial  slowing  is  due  to  stimulation  of  the  vagus,  and 
the  subsequent  acceleration  to  paralysis  of  the  vagus.  It  heightens 
tension  partly  by  increasing  tbe  heart's  action,  but  chiefly  by  its 
stimulating  effect  on  the  vaso-motor  centre,  contrasting  in  this  re- 
spect with  digitalis.  It  is  evident  that  in  its  influence  on  the  vagus 
adonidin  is  like  digitalis.  Dr.  Hare  does  not  mention  a  direct  action 
on  the  heart  muscle,  which  is  so  conspicuous  in  the  case  of  digitalis. 
In  my  experiments  I  find  that  adonidin  affects  the  frog's  heart  in  all 
respects  like  digitalis. 
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Dr.  Bradford,  iu  Lis  experiments  ou  blood-pressure  and  supply  of 
blood  to  the  kidneys,  finds  that  in  cats,  dogs,  and  rabbits,  adonidin 
acts  very  similarly  to  digitalis,  but  that  it  differs  from  digitalis  in 
not  increasing  the  urine,  and  in  this  respect  acts  like  sparteine.  By 
this  we  must  understand  that  like  sparteine,  it  has  no  rftVeci  diuretic 
action  on  the  kidney,  whereas  digitalis  is  supposed  to  have  some  power 
of  directly  stimulating  the  kidney  to  an  increased  output. 

Notwithstanding  these  differences,  adonidin  seems  clinically  to  act 
just  like  digitalis,  and  to  be  indicated  in  identically  the  same  diseases. 
It  is  mainly  useful  in  mitral  disease,  slowing  and  strengthening  the 
heart,  heightening  arterial  tension,  removing  venous  distension,  and 
so  indirectly  increasing  the  secretion  of  urine,  and  removing  the 
dropsy.  It  will  be  remembered  that  the  chief  value  of  digitalis  as  a 
diuretic  in  heart  failui'e  is  essentially  on  account  of  its  indirect  powers 
of  promoting  the  flow  of  urine. 

Adonidin  sometimes  causes  vomiting  and  diarrhoea,  with  intestinal 
spasm. 

The  plant  is  caustic  and  vesicating,  and  the  crushed  plant  is  some- 
times used,  as  a  domestic  remedy,  for  blistering. 

Adonidin  has  not  gained  ground  of  late  years,  and  is  comparatively 
rarely  employed.  It  may  be  had  recourse  to,  digitalis  failing,  or  if 
at  any  time  it  be  thought  wise  to  suspend  the  digitalis  course,  tem- 
porarily. 


TOBACCO 

The  active  principle  of  tobacco  is  a  liquid  alkaloid,  nicotine. 

A  poultice  of  tobacco  leaves  has  been  used  to  relieve  pain,  and  an 
ointment,  made  by  boiling  half  an  ounce  of  tobacco  in  eight  ounces  of 
lard,  if  kept  constantly  applied  to  the  breasts,  is  said  to  arrest  the 
secretion  of  milk.  In  these  respects  it  is  probably  inferior  to  bella- 
donna.   {See  Belladonna.) 

As  several  deaths  have  occurred  through  the  application  of  tobacco 
to  the  abraded  skin,  it  must  be  used  with  caution  externally. 

Tobacco  produces  nausea  and  sickness,  accompanied  by  great  weak- 
ness and  faintness.  It  confuses  the  ideas,  dims  the  sight,  enfeebles 
the  pulse,  and  makes  the  skin  cold  and  clammy  with  profuse  sweating. 
Owing  to  its  prostrating  effects  it  removes  spasm.  Tobacco  in  the 
form  of  clyster,  or  administered  by  the  stomach,  has  been  employed  in 
colic  of  the  intestines,  and  in  strangulated  hernia,  but  in  spasmodic 
diseases  generally  chloroform  has  quite  superseded  it.  Tobacco- 
smoking  excites  an  abundant  secretion  of  saliva,  and  hence  some  persons 
have  maintained  that  tobacco-smoking  aids  digestion.  Smoking  acts 
on  the  intestines  as  a  slight  purgative,  and  no  doubt  a  pipe  or  cigar 
smoked  after  breakfast  is  often  sufficient  to  ensure  an  easy  and  satis- 
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factory  relief  of  the  bowels,  and  is,  perhaps,  a  practice  not  without 
advantage  in  habitual  constipation. 

Smoking  in  excess  is,  no  doubt,  a  very  injurious  habit,  disordering 
digestion,  lessening  the  appetite,  inducing  restlessness  at  night  with 
disagreeable  dreams,  and  weakness  both  of  mind  and  body.  Chronic 
phfiryngitis,  with  constant  hawking,  the  mucous  membrane  looking 
lilie  dirty-rod  velvet,  may,  in  some  instances,  be  clearly  traced  to 
excessive  smoking.  Chronic  dyspepsia  is  sometimes  a  result.  The 
habitual  smoker  has  generally  a  thickly-coated  tongue.  Amaurosis 
has  been  caused  by  excessive  smoking.  The  symptoms  produced  by 
excessive  smoking  soon  cease  when  the  habit  Is  discontinued.  If  the 
tobacco  Is  of  good  quality,  and  contains  but  little  nicotine,  the  evil  con- 
sequences are  much  less  marked.  In  the  cultivation  of  the  plant.  It 
is  a  point  of  Importance  to  develop  the  aromatic  principles,  and  to 
diminish  the  nicotine. 

Nicotine  causes  In  frogs  tetanus,  and  then  general  paralysis.  In 
warm-blooded  animals  there  occur  twitchings  and  startlngs,  and 
tetanoid  convulsions,  excited  by  the  slightest  stimulus  ;  the  breathing 
Is  greatly  hurried ;  ultimately  the  animal  becomes  very  weak,  or,  if 
the  dose  Is  large,  completely  paralyzed.  The  alkaloid  also  excites 
perspiration,  and  in  cats  free  salivation.  It  contracts  the  pupil, 
whether  administered  Internally  or  applied  topically.  We  have, 
therefore,  here  an  Instance  of  a  solanaceous  plant  contracting  the  pupil 
and  Increasing  most  of  the  secretions  ;  In  these  resjjects  It  acts  In 
exactly  the  opposite  way  to  most  other  solanaceous  plants,  with  the 
exception  of  piturl,  to  which  tobacco  Is  very  closely  allied. 

Nicotine  tetanlzes  by  Its  action  on  the  cord ;  this  is  a  first  action, 
subsequently  it  paralyzes.  This  paralyzant  effect  is  probably  In  part 
due  to  a  depressant  action  upon  the  cord,  in  part  to  an  undoubted 
paralyzant  effect  upon  the  motor  nerves  (Vulpian,  Rosenthal,  Ki-ocker), 
the  peripheral  nerve  endings  being  first  affected.  As  to  its  action 
upon  the  sensory  nerves  there  Is  some  difference  of  opinion ;  according 
to  Vulpian  and  Rosenthal  they  are  unaffected.  The  voluntary  muscles 
are  unaffected  {See  Wood).    The  brain  Is  unaffected. 

Nicotine  appears  to  tetanize  the  heart,  for  when  this  organ,  from 
some  mechanical  cause,  has  ceased  to  contract,  the  direct  application 
of  nicotine  re-excites  the  pulsations,  and  the  heart  soon  becomes 
rigidly  contracted— tetanlzed,  in  fact— then,  of  course,  the  beats  again 
cease.  In  birds  and  mammals  killed  by  chloroform,  when  the 
ventricles  are  immobile  and  dilated,  and  respond  moat  imperfectly  to 
stimuli,  the  application  of  a  drop  of  nicotine  Immediately  occasions 
strong  contractions  In  the  heart,  and  causes  the  organ  to  respond 
energetically  to  mechanical  and  galvanic  stimuli.  Injected  into  the 
circulation,  it  appears  that  nicotine  first  slows  the  pulse,  then,  towards 
the  end  (In  toxic  dose),  accelerates  it.  The  blood-pressure  is  raised 
during  the  period  of  slowing  ;  ultimately  It  falls     The  retardation  of 
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the  pulse  is  explained  as  the  result  of  stimulation  of  the  intra-cardiac 
terminations  of  the  inhibitory  apparatus,  the  subsequent  acceleration 
to  paralysis  of  the  same.    {See  Wood.) 

The  experiments  of  Fraser  and  Brown  show  that  nicotine,  like  other 
tetanizing  substances  such  as  strychnine,  brucine,  thebaine,  codeine, 
and  morphine  loses  its  tetanizing  properties  when  converted  into 
ethyl  or  methyl  compounds,  but  that,  unlike  these,  the  methyl  and 
ethyl  compounds  of  nicotine  do  not  jjossess  any  paralyzing  action  on 
motor  nerves.  This  difference  inclines  these  observers  to  believe  that 
the  convulsions  of  nicotine  are  not  produced  in  the  same  way  as 
those  arising  from  strychnine,  brucine,  thebaine,  etc. 

Nicotine  has  been  highly  praised  in  tetanus,  and  many  recorded 
cases  appear  to  show  its  usefulness  in  this  fatal  disease.  It  must  be 
administered  either  by  the  rectum,  or  hypodermically.  When  put 
into  the  mouth,  however,  it  very  often  excites  a  severe  paroxysm, 
which  may  destroy  life,  by  firmly  fixing  the  muscles  of  the  chest  and 
causing  asphyxia.  It  has  also  been  used  in  strychnia  poisoning  with 
some  reported  success. 

Tobacco-smoking  frequently  affords  some  relief  in  spasmodic  asthma, 
but,  like  all  other  asthmatic  remedies,  it  succeeds  much  better  in  some 
instances  than  in  others. 

Whether  the  active  principle  of  tobacco  is  destroyed  in  the 
system,  or  is  eliminated  in  any  of  the  secretions,  is,  at  present,  un- 
known. 

Nicotine  is  supposed  to  be  diuretic,  but  we  are  not  told  under  what 
circumstances. 
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We  are  chiefly  indebted  to  Christison,  Schroff,  Kolliker,  and  Gutt- 
mann  for  our  knowledge  of  the  action  of  this  medicine.  Paul 
Guttmann,  who  has  made  some  excellent  investigations  into  the  action 
of  this  alkaloid,  says  it  is  one  of  the  most  active  and  powerful  poisons, 
being,  indeed,  scarcely  second  to  prussic  acid,  yet  some  vegetable- 
feeders,  such  as  the  goat,  sheep,  and  horse,  are  said  to  eat  hemlock 
with  impunity. 

Conium  contains  two  alkaloids,  coniine  and  methyl-coniine. 

The  smell  of  conium  has  been  compared  to  the  urine  of  mice. 
It  has  a  burning  acrid  taste,  provoking  an  increased  secretion  of 
saliva. 

Conium  exerts  no  influence  on  the  unbroken  skin,  even  when 
applied  in  large  quantity,  but  strong  preparations  applied  to  wounds 
excite  inflammation,  with  its  usual  accompaniments  of  heat  and 
pain. 
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The  pounded  leaves,  or  the  expi^essed  juice,  or  other  preparation  of 
the  drug,  smeared  over  a  poultice,  will  ease  the  pain  of  ulcers,  both 
simple  and  malignant,  and,  at  the  same  time,  improve  the  character  of 
the  sore.  The  unguentum  conii  of  the  B.P.  Additions  is  prepared 
according  to  Dr.  Whitla's  formula,  and  is  an  excellent  local  anod^aie. 
He  recommends  it  highly  in  the  treatment  of  rectal  and  anal  pain  and 
in  pruritus  caused  by  fissui'es  and  haemorrhoids.  "  It  should  be  in- 
serted well  up  into  the  bowel."  In  these  local  affections  ten  or 
twenty  grains  of  the  sulphate  of  iron  may  be  added  to  each  ounce  of 
the  ointment  if  we  desire  to  add  astringency. 

The  alkaloid,  coniine,  whether  applied  directly  to  the  e3'e  or 
swallowed,  causes  dilatation  of  the  pupils,  sometimes  with  subsequent 
contraction.  According  to  Harley,  the  dilatation  is  never  very 
great. 

A  drachm  of  the  succus  conii  in  hot  water,  used  twice  or  thrice 
daily  as  an  inhalation,  is  extremely  useful  in  the  irritable  coughs  of 
bronchitis  and  fibi-oid  phthisis.  The  formula  of  the  Throat  Hospital 
is  : — Dried  carbonate  of  sodium,  20  grains,  dissolved  in  one  pint  of 
water  at  140°  Fah. ;  juice  of  couium,  2  drachms.  The  vapour  of  this 
is  inhaled. 

Passing  to  the  effects  of  internal  administration,  Ave  find  that 
hemlock  has  scarcely  any  influence  on  the  stomach  and  intestines.  It 
may  produce  nausea,  vomiting,  and  diarrhoea,  but  such  occurrences 
are  not  common.  Walshe  has  seen  it  relieve  the  pain  of  cancer  of  the 
stomach. 

That  coniine  entei^s  the  blood  is  proved  by  the  symptoms  arising 
when  it  is  swallowed,  but  the  physical  or  chemical  changes,  if  any, 
which  it  undergoes  in  the  blood  are  at  present  unknown.  Added  to 
blood  after  its  removal  from  the  body,  it  produces  in  it  no  perceptible 
alteration. 

The  deficient  coagulability  and  dark  colour  of  the  blood,  which  have 
been  noted  by  some  observers,  after  death  from  this  drug,  are  often 
absent,  according  to  others,  and,  when  present,  are  due  probably 
to  a  fatal  asphyxia. 

The  effects  of  conium  on  man  and  animals  is  very  similar.  The 
best  account  of  the  symtoms  occurring  in  a  human  being,  from  a 
poisonous  quantity  of  the  plant,  is  given  by  Dr.  H.  Bennett,  who  has 
recorded  the  case  of  a  man  who  ate  hemlock  in  mistake  for  salad. 
Weakness  of  the  legs,  so  that  the  gait  was  faltering,  was  first 
noticed  ;  as  the  weakness  increased  the  patient  staggered  as  if  drunk, 
and  at  the  same  time  the  arms  began  to  be  similarly  affected.  Com- 
plete loss  of  all  voluntary  movement  followed,  and  there  was  inability 
even  to  swallow.  Lastly  the  muscles  of  respiration  Avere  sloAvly  para- 
lyzed, and  the  patient  died  from  asphyxia.  Up  to  the  time  of  death 
the  intelligence  was  apparently  unaffected,  but  sight  Avas  destroyed. 
Slio'ht  moA'ements  in  the  muscles  of  the  left  leg  took  place. 
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The  same,  or  nearly  the  same,  sequence  of  events  happens  in 
the  case  of  animals  poisoned  by  hemlock.  In  rabbits,  however,  early 
and  severe  convulsions  occur,  but  in  frogs  these  are  absent.  In  all 
the  experiments  and  observations  of  Guttmann,  gradual  paralysis  of 
the  voluntary  muscles,  and 'then  of  the  respiratory  muscles,  took 
place.  The  paralysis  began  first  in  the  hinder  extremities,  next  it 
affected  the  anterior  limbs,  soon  afterwards  the  muscles  of  the  trunk 
suffered,  and  lastly  those  of  respiration. 

Concerning  the  action  of  this  poison  on  the  heart,  very  conflicting 
statements  have  been  made.  Some  authorities  state  that  it  reduces 
the  frequency  of  the  pulse,  especially  when  the  heart  beats  too  quickly 
from  disease,  as  from  fever,  etc.  Even  a  small  dose  under  such  con- 
ditions siiffices,  say  they,  to  produce  a  decided  effect  on  the  pulse, 
while  in  health  the  same  quantity  may  exert  no  influence.  Such  are 
the  couckisions  of  Wertheim. 

Kolliker,  Guttmann,  and  J.  Harley,  on  the  other  hand,  conclude 
that  conium  does  not  affect  the  heart.  Harley,  who  gave  the  medicine 
in  sufficient  quantities  to  produce  partial  paralysis,  says,  "  excepting 
as  a  transient  emotional  effect  in  nervous  individuals  upon  the  sudden 
accession  of  the  symptoms,  after  a  first  dose  of  hemlock,  the  heart 
and  blood  vessels  are  absolutely  unaffected  by  its  operation.  I  have 
carefully  determined  this  in  persons  of  all  ages— in  the  weakly  infant 
not  three  months  old,  in  the  strong,  in  the  debilitated,  and  in  those 
who  have  intermittent  action  of  the  heart." 

In  experiments  upon  warm-blooded  animals  poisoned  by  hemlock 
the  heart,  it  is  true,  soon  ceases  to  beat;  but  this  can  be  long  retarded 
if  artificial  respiration  is  performed.  In  the  case  of  the  frog,  the 
poison  does  appear  to  leave  the  heart  unaffected. 

Coniine  affects  chiefly  the  motor  nerves,  paralyzing  flrst  the  end 
plates.  It  also  paralyzes  the  terminations  of  the  vagus.  The  spinal 
cord  is  but  little  affected.  Some  experimenters  assert  that  it  affects 
the  cord  to  a  slight  extent,  like  strychnia,  and  depresses  the  reflex 
function.    The  sensory  nerves  and  muscles  are  unaffected. 

Coniine  appears  also  to  affect  the  vaso-motor  nerves,  thus  the 
arteries  of  the  frog's  foot  fail  to  contract  on  irritation '  when  the 
animal  is  poisoned  by  hemlock,  but  the  motor  nerves  of  some  other 
mvoluntary  muscles  are  uninfluenced  by  conia,  e.g.,  the  peristaltic 
movements  of  the  intestines  of  rabbits  killed  by  the  alkaloid  con- 
tinue active  after  death. 

The  influence  of  the  drug  on  the  brain  must  next  be  considered. 
There  is  no  doubt  that  both  man  and  animals  remain  conscious  of  pain 
so  long  as  they  are  capable  of  giving  signs  of  it,  that  is  so  long  as 
the  muscles  of  expression  are  unparalyzed.  But  consciousness  of  pain 
IS  possible,  though  at  the  same  time  the  brain  may,  in  other  ways,  be 
affected.  Schroff,  for  instance,  states  that  the  poison,  soon  after  it  is 
taken,  is  followed  by  a  sensation  of  heaviness  in  the  head,  with 
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gidclinesa,  inability  to  think,  great  impairment  of  common  sensibility, 
blunted  taste,  dimmed  sight,  dilated  pupils,  and  a  sensation  as  of 
insects  crawling  on  the  skin.  The  mind,  indeed,  is  evidently  in  some 
degree  weakened,  and  many  of  the  special  senses  may  suffer.  In  Dr. 
Bennett's  case  there  was  total  blindness,  though  the  hearing  was 
little,  if  at  all,  dulled.  Some  observers,  however,  assert  that  the 
mind  remains  quite  uninfluenced  by  hemlock. 

In  poisoning  by  hemlock,  as  has  been  said,  the  pupil  dilates,  at  the 
same  time  there  is  drooping  of  the  upper  eyelid,  due,  of  course,  to 
paralysis  of  the  third  nerve ;  this  leads  Dr.  H.  Wood  to  conclude 
that  hemlock  affects  the  pupil  by  paralyzing  the  third  nerve,  and  not 
by  stimulating  the  sympathetic. 

At  an  early  part  of  this  section  it  was  stated  that  convulsions 
resulted  from  poisoning  by  conium.  Convulsions  occur  in  some 
animals,  not  in  others.  Rabbits  appear  to  suffer  from  convulsions, 
but  frogs  die  unconvulsed.  These  spasms,  Kolliker  has  suggested, 
may  be  due  to  asphyxia  from  paralysis  of  the  muscles  of  respiration. 
This  explanation,  however,  appears  to  be  insufficient,  for  convulsions 
are  often  among  the  earliest  symptoms,  appearing,  indeed,  before 
asphyxia  has  had  time  to  show  itself  ;  nay  more,  if  a  tube  be  intro- 
duced into  the  trachea  and  asphyxia  be  prevented  by  artificial  respira- 
tion the  convulsions  may  still  occur.  In  man  convulsions  are  certainly 
absent  sometimes,  and  in  the  case  recorded  by  Bennett,  slight  move- 
ments, only,  in  the  left  leg  were  witnessed. 

Drs.  Crum  Brown,  and  Eraser,  have  shown  that  specimens  of 
coniine  are  not  of  identical  composition ;  for,  while  each  specimen 
produced  the  same  symptoms,  these  were  not  always  produced  in  the 
same  way.  For  instance,  one  specimen  would  affect  chiefly  the  motor 
nerves,  while  another  would  act  on  both  motor  nerves  and  cord.  The 
observations  of  Brown  and  Fraser  on  hydrochlorate  of  coniine,  methyl- 
coniine,  and  iodide  of  dimethyl-coniine  explain  these  differences  in  a 
great  measure.  They  conclude  that  coniine  "produces  paralysis 
solely  by  influencing  the  motor  nerves,"  but  that  hydro-chlorate  of 
methyl-coniine  acts  "  on  the  motor  nerves  and  spinal  cord."  Further 
that  "with  large  doses  the  former  action  is  completed  before  the 
latter."  As  the  result  of  their  experiments  they  infer  that  com- 
mercial specimens  of  conia  consist  of  mixtm-es,  in  variable  propor- 
tions, of  coniine  and  methyl-coniine ;  that  sometimes  methyl-coniine 
is  px'esent  in  small,  at  other  times  in  large,  quantities ;  and  that  this 
variety  of  composition  explains  the  varied  physiological  effects  of 
different  specimens  of  coniine. 

Their  observations  on  iodide  of  dimethyl-conium  show,  "  that  the 
paralysis  produced  by  dimethyl-conium  is  dependent  on  an  action 
on  the  motor  nerves  primarily  restricted  to  the  peripheral  termina- 
tions." 

In  doses  sufficient  to  produce  physiological  effects,  conium,  says 
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Harley,  may  be  taken  for  months  without  affecting  nuti'ition  :  my 
experience  quite  confirms  this  statement. 

We  have  the  high  authority  of  Dr.  Neligan  in  favour  of  hemlock  in 
various  painful  affections,  such  as  cancer,  rheumatism,  and  neuralgia. 
It  has  not  yet  been  shown  in  any  well-authenticated  case  that  conium 
produces  either  sleep,  coma  or  delirium. 

Considering  the  physiological  action  of  coniine,  it  would  appear 
that  it  is  not  indicated  in  convulsive  diseases  dependent  on  affec- 
tions of  the  cord,  such  as  tetanus  and  strychnia  poisoning ;  for  the 
effects  of  this  drug  and  the  symptoms  of  these  diseases  are  not  anta- 
gonistic. Guttmann  put  to  the  test  of  direct  experiment  the  power  of 
coniine  to  arrest  or  check  in  any  degree  the  tetanus  from  strychnine. 
He  strychnized  frogs,  and  then  gave  them  coniine,  but  even  when 
administered  in  doses  sufficient  to  completely  paralyze  other  fi'ogs,  the 
drug  failed  to  check  in  any  degree  the  tetanic  spasms  produced  by  the 
strychnine. 

Professor  Christopher  Johnson,  of  Maryland,  however,  reports  cases 
of  recovery  from  severe  traumatic  tetanus  under  the  use  of  coniine. 
In  one  case  he  injected  hypodermically,  every  two  hours,  fifteen 
minims  of  a  solution  composed  of  two  minims  of  coniine,  one  minim 
of  dilute  sulphuric  acid,  and  one  drachm  of  water.  In  the  second 
case  he  commenced  with  twenty  minims  of  the  same  solution  every 
three  hours  ;  he  subsequently  increased  the  dose  of  coniine  till,  ulti- 
mately, rather  more  than  a  drop  was  taken  every  hour,  upon  which 
the  symptoms  abated.  Afterwards  he  used  two  minims  of  coniine 
hourly,  but,  owing  to  the  weakness  of  the  pulse,  returned  to  one 
minim  every  two  hours  ;  however,  the  spasms  returning,  he  again 
used  two  minims  every  hour,  and  immediately  they  diminished.  These 
cases,  unfortunately,  are  much  less  satisfactory  than  they  might  have 
been,  for  in  the  first  place,  the  cicatrices  of  the  wound  were  removed 
by  a  hot  iron,  and  in  the  second  place  bromide  of  potassium  and  morphia 
were  also  administered.  Dr.  Johnson,  however,  says  that  the  spasms 
were  considerably  reduced  after  each  coniine  injection. 

It  will  strike  us  at  once  how  very  similar  is  the  action  of  coniine 
to  that  of  curare,  but  one  difference  there  is  between  these  substances 
which  has  not  been  noticed :  curare,  when  swallowed,  is  not  poison- 
ous, though  it  is  strongly  toxic  when  injected  under  the  skin; 
coniine,  in  either  way,  is  equally  poisonous. 

Claude  Bernard  believes  that  the  innocuousness  of  curare  adminis- 
tered by  the  stomach  is  due  to  its  relatively  slow  absorption,  as  con- 
trasted with  its  much  more  rapid  elimination  by  the  kidneys,  for 
this  would  have  the  result  that  only  a  very  minute  quantity  would  be 
in  the  blood  at  a  given  moment. 

Conium  is  supposed  to  be  useful  in  whooping-cough  and  in  other 
coughs.  The  succus  conii  in  one  to  four  drachm  doses,  or  even  more 
has  been  recommended  lately  by  J.  Harley  in  chorea ;  these  large 
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doses^  certainly  do  control  the  movements  temporarily,  and  impart 
steadiness  to  the  patient,  but  the  improvement  wears  ofi"  if  the 
medicine  is  not  soon  repeated.  Some  cases,  no  doubt,  are  cured,  but 
in  my  experience  this  treatment  is  in  most  instances  palliative  only, 
and,  on  discontinuing  the  drug,  the  symptoms  return  with  ordinary 
severity.  In  order  to  maintain  the  effects  of  coniura  on  the  choreic 
movements,  the  dose  must  be  increased  rapidly,  for  patients  speedily 
become  tolerant  of  the  drug,  and  after  a  short  time  will  bear  enormous 
doses  without  the  induction  of  any  physiological  effect.  Thus  on  one 
occasion  I  gradually  increased  the  dose  till  the  patient— a  child 
—took,  except  when  asleep,  seven  drachms  of  the  succus  conii 
hourly. 

For  internal  use  the  most  reliable  preparation  of  the  plant  la  the 
succus  conii. 

If  the  alkaloid  be  used  it  should  be  as  the  hydrobromate,  which  is 
a  crystalline  and  fairly  stable  salt.  The  dose  of  this  will  be  \  grain 
gradually  increased  up  to  2  grains.  Binz  sets  the  dose  at  a  much 
lower  level,  viz.— ^V-yV  grain,  but  advises  that  the  administration 
should  be  every  hour,  stopping  on  the  first  aiDpearance  of  weakness  of 
respiration.  Should  respiratoiy  paralysis  appear,  in  any  and  every 
case  of  conium  poisoning,  recourse  must  be  had  to  artificial  respira- 
tion. 

Dujardin-Beaumetz  calls  attention  to  the  much  greater  efficacy  of 
conium  when  injected  beneath  the  skin;  he  recommends  that  the 
dose  should  be  ^  -  i  grain  of  coniine  hydrobromate. 

Conium  has  been  used  not  only  as  a  sedative  in  peripheral  affections, 
e.g.  the  neuralgias,  sciatica,  tic  douloureux,  but  also  in  cases  of 
cerebral  excitement,  hysterical,  maniacal.  In  the  latter  class  Dr. 
Savage  has  given  it  in  very  large  doses,  viz.,  from  two  drachms  to  two 
ounces  of  the  succus,  thrice  daily,  without  causing  bad  symptoms.  It 
is  a  very  uncertain  remedy. 

Its  special  indication  is  motor  excitement  of  all  kinds. 

We  would  again  insist  on  the  value  of  the  B.P.  ointment  as  a  local 
sedative. 


CURARE 

This,  the  inspissated,  watery  extract  obtained  from  certain  species 
of  strychnos,  has  been  used  chiefly  by  physiologists.  It  causes  general 
paralysis  of  all  striped  muscular  tissue,  excepting  that  of  the  heart, 
by  an  action  u^jon  the  motor  nerve  endings. 

It  kills  by  paralysing  the  muscles  of  respiration. 

It  has  been  used,  hypodermically,  in  the  treatment  of  convulsions  of 
spinal  origin,  in  particular  in  tetanus,  and  in  hydrophobia.  Unfortu- 
nately the  preparations  of  curare  are  unreliable  and  in  solution  spoil 
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quickly,  the  specimen  therefore,  unless  tested  upon  tlie  frog  or  other 
animal  before  using  it  therapeutically,  may  be  employed  fruitlessly. 
A  healthy  frog  should  be  paralysed  by  the  hypodermic  injection  of 
grain  of  curare,  within  a  few  minutes  ;  a  medium-sized  rabbit  by 
~  tV  grfiin  (Binz). 

The  dosage  of  curare  in  cases  of  tetanus  and  hydrophobia  must 
always  be  more  or  less  tentative  ;  as  much  as  3  grains,  in  divided, 
frequent  doses,  have  been  given  within  4  hours,  and  in  another  case 
some  5-5  grains  were  injected,  in  \  grain  doses,  within  22  hours.  In 
both  cases  there  were  no  bad  symptoms  from  the  curare  (Binz). 


CALABAE  BEAN 

Poisoning  by  Calabar  bean  derived  from  the  Physostigma  venenosum 
induces  the  following  symptoms  : — Weakness  progressing  to  complete 
paralysis  ;  arrest  of  respiration ;  quivering  or  fibrillary  contraction  of 
the  muscles  ;  increased  secretion  of  saliva  ;  relaxed  bowels  with  griping 
pains ;  contracted  pupils ;  heightened  arterial  tension ;  sometimes 
strychnia-like  tetanus  ;  whilst  the  mind  remains  unaffected. 

Two  alkaloids  are  contained  in  the  bean,  viz.,  physostigmine  or 
eserine  and  calabarine. 

The  drug  leaves  the  brain  apparently  unaffected,  but  paralyzes  the 
medulla  and  spinal  cord,  in  particular,  the  motor  centres  of  the  anterior 
cornua ;  thus  it  causes  weakness  and  paralysis  and  arrest  of  respira- 
tion. The  motor  nerves  are  very  little  affected,  and  the  sensory  only 
when  a  strong  solution  is  applied  topically  to  the  nerves.  ■ 
^  The  fibrillary  contractions  are  due  to  the  direct  action  of  the  poison 
cither  on  the  muscle  fibre  or  on  the  motor  nerve,  for  they  occur  when 
the  limb  is  separated  from  the  nervous  centres  ;  and  since  the  contrac- 
tions are  controllable  by  curare  they  depend  probably  on  some  change- 
in  the  terminations  of  the  motor  nerves. 

Physostigma  increases  most  secretions,  e.g.,  the  salivary,  lachrymal, 
and  cutaneous  secretions,  and  the  secretion  from  mucous  membranes 
generally  ;  this  action  is  probably  direct  upon  the  glandular  secreting 
cells.  It  also  stimulates  voluntary  and  involuntary  muscular  fibres  or 
their  peripheral  ganglia,  and  hence  gives  rise  to  colicky  pains  and  a 
more  vigorous  peristalsis  of  the  bowels.  It  also  contracts  the  bladder, 
uterus,  and  spleen. 

It  contracts  the  pupil,  diminishing  intra-ocular  pressure,  and  pro- 
ducing spasm  of  the  muscle  of  accommodation,  probably  by  a  stimula- 
tion of  the  terminations  of  the  third  nerve,  and  not  by  a  paralysis  of 
the  sympathetic.    It  is  used  extensively  in  eye  diseases. 

It  first  accelerates  the  respirations  by  stimulating  the  vagi  termina- 
tions, subsequently  the  respirations  are  retarded.    In  the  end  stages 
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the  breathing  fails  owing  to  a  paralytic  action  upon  the  respiratory 
centre. 

Physostigma  affects  the  heart  in  a  variable  way  according  to  the 
dose ;  a  small  quantity  strengthens  and  lessens  the  frequency  of  the 
contractions,  a  large  quantity  kills,  arresting  the  heart  in  diastole. 

The  increased  arterial  tension  which  obtains  in  the  earlier  and 
middle  stages,  is  largely  due  to  the  strengthening  influence  of  the 
drug  on  the  heart,  though  probably  in  some  measure  to  vaso-motor 
stimulation,  or  direct  action  on  the  muscular  coat  of  the  arteries. 

The  strychnine-like  convulsions,  sometimes  recorded,  are  probably 
due  to  calabarine,  which  is  reported  to  act  like  strychnine,  whilst  all 
the  other  symptoms  are  due  to  eserine. 

We  now  come  to  the  therapeutical  application  of  this  remedy.  It 
was  some  time  ago  suggested  that  the  Calabar  bean  might  prove  of 
much  service  in  tetanus  and  chorea,  and  Dr.  Eraser  has  written  an 
interesting  paper  on  this  subject.  Finding  that  the  effects  of 
strychnia  on  the  frog  can  be  arrested  by  physostigma,  he  has  suggested 
that  the  bean  may  be  used  with  the  greatest  benefit  in  tetanus.  Dr. 
Fraser  very  naturally  insists  on  the  importance  of  employing  the  drug 
at  the  very  beginning  of  the  attack.  It  may  be  administered  by 
mouth,  anus,  or  subcutaneously.  When  the  convulsions  are  severe, 
and  when  the  slightest  movement  excites  them,  it  is  obvious  that,  till 
the  severity  of  the  paroxysms  is  subdued,  only  the  subcutaneous 
method  is  available,  yet,  whilst  the  patient  can  still  swallow,  my 
experience  leads  me  to  prefer  giving  the  drug  by  the  mouth.  To  be  of 
any  use  the  drug  must  be  given  in  quantity  sufl&cient  to  produce 
paralysis,  and  must  be  pushed,  indeed,  to  such  an  extent,  that  but  a 
little  more  would  permanently  arrest  the  breathing.  The  drug,  there- 
fore, must  be  given  with  great  care  and  watchfulness,  and  to  get  the 
necessary  effects  without  inducing  serious  symptoms  it  is  better  to 
give  small  and  increasing  quantities  every  hour,  or  oftener,  for  then, 
should  serious  paralytic  symptoms  arise,  the  drug  can  be  stopped. 
Moreover,  it  is  impossible  to  tell  beforehand  the  dose  adequate  to  sub- 
due the  paroxysms  and  produce  paralysis,  some  persons  requiring  a 
much  larger  quantity  than  others.  Hence  it  is  evident  that  it  is  more 
convenient  to  give  the  liquid  extract  by  the  mouth  than  subcutaneously. 
It  is  generally,  nay,  probably  always,  necessary  to  produce  a  certain 
degree  of  paralysis,  amounting,  e.g.,  to  heaviness  of  the  limbs.  To 
prove  efficient  the  dose  of  the  spirituous  extract  must  sometimes  be 
very  large,  thus,  Dr.  Eben  Watson,  who  failed  to  obtain  good  effects 
from  hypodermic  injection,  and  who  prefers  to  administer  the  drug 
by  the  mouth,  or  rectum,  insists  on  the  necessity  of  giving  enough 
extract  to  prodtice  relaxation  of  the  spasms.  He  has  given  it  to  the 
extent  of  seventy-two  grains  in  the  twenty-four  hours. 

In  a  successful  case  under  my  care,  reported  in  the  Practitioner, 
the  patient,  for  a  day  and  a  half,  took  2f  grains  of  the  watery  extract 
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hourl}',  and  for  a  short  time  4  grains  hourly.  It  is,  of  course,  too 
much  to  expect  that  Calabar  bean  will  cure  every  case  of  tetanus,  but 
I  feel  convinced  that,  were  the  treatment  begun  at  the  outset  of  the 
attack,  and  were  the  drug  pushed  sufficiently,  the  results  would  be 
more  successful  than  those  at  present  attained. 

Dr.  Fraser  next  makes  a  few  remarks  on  the  influence  of  this 
remedy  over  chorea,  but  at  present  there  appears  to  be  little  evidence 
on  this  subject.  "The  treatment  of  this  disease,"  he  says,  "will 
rarely  require  to  be  so  active  or  energetic  as  that  recommended  for 
tetanus.  Physostigma  should  be  administered  either  in  the  form  of 
the  powder  or  tincture.  From  three  to  six  grains  of  the  powder,  three 
or  four  times  daily,  may  be  given  to  children,  and  from  ten  to  twenty 
grains,  as  frequently,  to  adults."  Bouchut  and  Reiss  still  advocate 
the  usefulness  of  this  drug,  the  former  gives  it  by  the  mouth  in 
doses  of  -  yV  grain  of  the  sulphate  of  physostigmine,  the  latter 
hypodermically  to  the  extent  of  gr.  yV  of  physostigmine  twice  daily. 
Dujardin-Beaumetz  regards  physostigma  as  a  dangerous  remedy,  and 
this  represents  the  more  general  view.  {See  Whitla,  also  Burney 
Yeo.) 

Sir  James  Crichton  Browne  finds  Calabar  bean  markedly  useful  in 
general  paralysis  of  the  insane  as  a  means  of  modifying  or  even  arrest- 
ing the  progress  of  the  disease.^  I  also  have  known  it  to  arrest  the 
progress  of  general  paralysis,  and  even  slightly  to  improve  the  mental 
and  physical  condition.  I  have  seen  it  not  only  arrest  progressive 
muscular  wasting,  uncomplicated  with  much  mental  disorder,  but  also 
effect  considerable  improvement  in  the  muscular  power.  Moreover, 
it  has  apxjeared  to  me  to  be  serviceable  in  some  cases  of  long-standing 
hemiplegia.  I  have  given  the  extract  of  physostigma  in  one-thirtieth 
of  a  grain  dose  every  two  hours.  In  Crichton  Browne's  cases  the 
dose  was  ^  -  A-  grain  of  the  extract  of  phj^sostigma.  This  was  given 
continuously  for  9  to  12  months. 

In  conjunction  with  Dr.  Murrell,  I  have  made  observations  on  the 
influence  of  Calabar  bean  on  certain  nervous  affections,  giving  one- 
tenth  of  a  grain  of  the  extract  every  three  hours,  and  in  some  in- 
stances we  have  continued  this  treatment  for  more  than  a  year.  We 
gave  it  in  five  cases  of  paraplegia,  due  probably  to  myelitis.  In  one 
case  no  improvement  ensued,  and  but  slight  amendment  in  another, 
but  even  when  the  drug  failed  to  produce  any  improvement  it  yet 

'  In  the  treatment  of  tetanus  Calabar  bean  cannot  be  said  to  have  estab- 
lished itself  more  lirmly  of  late  years,  though  it  still  holds  its  om'u  as  one  of 
the  remedies  to  which  we  may  have  recourse.  If  employed  it  must  be  pushed, 
as  above  recommended,  to  the  verge  of  what  the  patient  can  boar.  The 
subject  is  exceptionally  difficult  of  study  owing  to  the  great  variability  in 
the  fatality  of  cases  of  tetanus.    (See  Tetanus  antitoxin.) 

*  More  recent  investigations  at  the  Wakefield  Asylum  have  scarcely  borne 
this  out. 
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seemed  to  us  to  arrest  the  disease.  In  old-stanrliug  cases  wliere  the 
lower  part  of  the  cord  had  become  disorganized,  we  could  hardly  hope 
lor  any  amendment,  but  one  might  perhaps  hope  to  control  the  march 
of  the  disease  in  the  less  affected  parts.  In  two  cases  very  marked 
improvement  occurred,  an  improvement  so  decided  as  to  fairly  astonish 
us,  but  in  both  relapse  took  place,  and  the  patients  again  became  as 
bad,  almost,  as  before  undergoing  treatment. 

In  the  fifth  case  the  treatment  effected  a  considerable  and  perma- 
nent improvement,  so  that  the  patient,  who  was  unable  to  move  his 
legs  even  in  a  slight  degree,  was  enabled,  before  his  discharge,  to  walk 
about  the  ward  without  his  stick.  These  cases,  it  will  be  said,  do 
not  tell  conclusively  in  favour  of  the  efficacy  of  physostigma  in  para- 
plegia ;  we  were  both,  however,  struck  by  the  evident  temporary 
improvement  in  some  of  the  cases,  and  the  decided  and  permanent 
amendment  of  one  patient,  which  we  could  not  help  attributing  to 
the  drug,  and  we  feel  sure  that  this  subject  is  well  worth  further 
investigation.  We  gave  the  drug  in  the  same  dose  to  two  cases  of 
locomotor  ataxy,  in  one  case  for  a  year,  in  the  other  for  three  months  : 
both  cases  improved,  and  one,  a  very  bad  case,  considerably.  We 
gave  it  also  in  a  recent  case  of  writer's  cramp,  and  in  two  months  the 
patient  recovered. 

Dr.  Bartholow  recommends  Calabar  bean  in  the  flatulence  of  the 
climacteric  period. 

Between  Calabar  bean  on  the  one  hand,  and  chloral,  atropia,  and 
strychnia  respectively,  there  is  a  well-marked  antagonism.  Here  we 
shall  have  occasion  to  speak  only  of  the  antagonism  between  physo- 
stigma and  chloral,  referring  the  reader  for  an  account  of  the  other 
antagonisms  to  the  chapters  on  belladonna,  and  on  strychnia.  The 
Committee  of  the  British  Medical  Association,  in  their  ■  recently 
published  investigations  concerning  the  antagonism  between  drugs, 
concluded  that  the  antagonism  between  physostigma  and  chloral  is 
greater  than  that  between  physostigma  and  atropia.  They  have 
pointed  out  that  the  antidotal  properties  of  a  drug  are,  of  course, 
modified  by  its  more  or  less  rapid  action  on  the  system.  Serious  and 
even  fatal  symptoms  ensue  from  Calabar  bean  much  more  speedily 
than  from  chloral;  therefore,  to  obtain  the  antagonistic  effects  of 
chloral,  it  must  be  given  either  before,  or  immediately  after,  the  in- 
gestion of  Calabar  bean.  The  antagonism  is  not  complete,  for,  in  spite 
of  an  antidotal  dose  of  chloral,  physostigma,  altliough  convulsions 
may  be  averted,  will  still  produce  muscular  twitchings,  tremors,  sali- 
vation, and  contracted  pupil;  moreover,  a  quantity  of  Calabar  bean 
in  excess  of  a  minimum  fatal  dose  will  kill,  chloral  notwithstand- 
ing. 

For  the  use  of  physostiginine  in  ophthalmic  practice  we  must  refer 
to  special  treatises.  It  is  employed  as  a  local  aiDplication  either  in  the 
form  of  the  lamellse  (official)  or  of  a  solution  of  the  sulphate,  grains  2 
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to  the  oimce.  Its  main  action  is  to  contract  the  pupil  and  lessen 
intra-ocular  tension. 


MUSCARINE 

Muscarine,  the  active  principle  of  poisonous  fungi,  was  first  extracted  from 
the  Amanita  muscaria  or  fly  agaric,  and  physiologically  tested  by  Schmie- 
dehei-g.  He  has  since  discovered  in  this  fungus  a  second  alkaloid,  identical 
with  jaborin,  an  alkaloid  of  pilocarpine,  and  this  second  alkaloid  is  anta- 
gonistic to  muscarin,  just  as  jaborin  is  antagonistic  to  pilocarpine.  His 
conclusions  regarding  muscarin  have  been  confirmed  and  our  information 
extended  by  the  researches  of  Koppe,  Prevost,  Alizon,  Lauder  Brunton, 
and  SchifF.  Great  'interest  attaches  to  muscarin  on  account  of  the  close 
similarity  of  its  action  to  pilocarpine  and  its  almost  complete  antagonism 
to  atropine.  Thus  it  increases  the  secretions  generally  of  the  skin,  the 
salivary  and  lachrymal  glands  and  the  glands  of  the  alimentary  tract  in- 
cluding the  secretions  of  the  liver  and  pancreas.  In  its  action  upon  the 
stomach  it  may  cause  nausea  and  vomiting.  On  the  intestine  it  acts  as  a 
powerful  stimulant  to  the  peristaltic  movements.  Muscarine  excites  a  strong 
desire  to  pass  water.  It  causes  the  pupil  to  contract,  when  administered 
internally,  but  curiously,  when  applied  topically  to  the  eye  produces 
mydriasis. 

Upon  the  heart  it  exerts  a  paralyzant  effect,  arresting  it  in  diastole ; 
the  blood-pressure  falls.  Its  action  upon  the  heart  is  supposed  to  be  the 
rasult  of  stimulation  of  the  intracardiac  inhibitory  apparatus. 

In  sufELcient  dose  muscarine  causes  intense  dyspnoea ;  this  has  been 
shown  to  depend  upon  a  spasmodic  contraction  of  the  pulmonary  blood 
vessels,  whence  the  right  heart  becomes  much  distended  and  the  aeration 
of  the  blood  is  seriously  interfered  with. 

In  conjunction  with  Dr.  E.  A.  Morshead  I  made  some  investigations  re- 
garding the  action  of  muscarin  on  the  human  body. 

Our  observations  were  undertaken  to  endeavour  to  ascertain  whether  the 
action  of  muscarin  on  man  is  the  same  as  on  animals.  The  muscarin  we 
employed  was  synthetically  prepared  by  Merck,  of  Darmstadt.  In  the 
following  experiments  we  administered  the  drug  hypodermically.  We  made 
thirteen  experiments  on  four  men.  These  men,  it  is  well  to  state,  were  not 
in  good  health,  three  were  in  a  delicate  ansemic  state,  the  other  had  slight 
fever  from  some  obscure  cause,  though  his  pulse  was  not  quickened. 

A  large  number  of  preliminary  observations  were  made  to  ascertain  the 
minimum  dose  adequate  to  produce  symptoms.  This  we  found  to  be  a  third 
of  a  grain  given  hypodermically. 

We  found  that  the  action  of  muscarin  on  man  is  identical  Avith  that  on 
animals.  It  contracts  the  pupil,  excites  profuse  perspiration,  free  salivation, 
ranning  at  the  eyes  and  nose ;  it  jDurges,  sometimes  excites  nausea  and 
vomiting,  and  a  strong  desire  to  pass  urine. 

We  shall  now  speak  more  in  detail  of  these  different  effects. 

Perspiration. — Sweating  occurred  in  eleven  of  the  thirteen  experiments. 
Half  a  grain  always  made  it  free,  whilst  larger  doses,  such  as  three-quarters 
of  a  grain  or  a  grain,  rendered  it  very  abundant,  quite  as  free,  indeed,  as 
the  perspiration  excited  by  a  third  to  half  a  grain  of  pilocarpine.  After  the 
larger  doses  the  perspiration  stood  in  large  drops  on  the  face,  the  night-dress 
b3caine  soaked,  and  the  skin  felt  sodden.    In  one  man,  though  we  gave  one- 
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third  of  a  gram  and  one  grain  respectively  in  two  experiments,  we  produced 
no  sweating,  but  free  salivation,  amounting  to  four  ounces.  Perspiration 
began  in  from  three  to  fifteen  minutes,  occurring  earliest  after  the  larger 
doses.  It  lasted  from  half  an  hour  to  an  hour  and  a  half.  On  testing  the 
reaction  of  the  sweat  in  six  experiments  we  found  it  neutral  in  four  and 
alkaline  in  two. 

Salivation  was  not  so  constant  as  perspiration  ;  moreover,  the  saliva  varied 
in  quantity  more  than  the  perspiration,  corresponding  in  this  respect  to 
pilocarpine.  Salivation  occurred  in  nine  experiments,  and  was  absent  in 
lour  In  three  it  was  slight,  in  the  rest  free  or  profuse.  It  began  in  from 
two  to  fifteen  minutes,  and  lasted  from  twenty  to  eighty  minutes. 

Lacrymatton  occurred  in  eight  cases,  amounting  in  some  instances  only  to 
suttusion  of  the  eyes,  but  generally  the  tears  trickled  down  the  face,  so  that 
the  patient  was  obliged  to  wipe  his  eyes.  It  began  in  six  to  ten  minutes, 
and  lasted  generally  about  twenty  to  thirty  minutes. 

Purgation—In  the  cases  in  which  it  purged,  the  injection  took  effect  in 
trora  ten  to  twenty  minutes.  In  two  experiments  the  drug  excited  an  in- 
clination to  pass  a  motion  ;  in  four  experiments  on  the  same  man  it  produced 
a  loose  motion,  of  a  green  colour,  though  the  bowels  had  been  opened  naturally 
a  short  time  previously. 

In  three  of  our  experiments  made  on  one  man  with  the  larger  doses,  the 
drug  induced  vomiting  once,  and  once  nausea. 

Pulse.— In  one  of  our  four  men  the  pulse  was  always  very  quick ;  in  the 
other  three  it  was  natural.  The  effect  on  the  normal  frequency  was  nil,  or 
almost  ml,  though  in  one  man,  on  whom  only  one  observation  Avas  made, 
it  reduced  the  frequency  ten  to  sixteen  beats.  The  medicine  reduced  the 
quick  pulse  from  120  to  80  and  60  beats  per  minute.  Our  observations  are 
too  few  to  enable  us  to  speak  with  certainty  of  the  influence  of  muscarin 
on  the  pulse,  but  it  appears  to  us  that  the  doses  we  employed  affected  the 
frequency  very  little,  but  that  the  larger  doses  made  the  pulse  softer  and 
more  compi-essible. 

Itespiration.—The  frequency  of  breathing  was  unaffected  in  every  experi- 
ment. 

Sight.—We  have  notes  of  the  state  of  the  pupils  in  ten  experiments  only. 
In  each  of  these  cases  the  pupils  became  contracted,  often  considerably ;  the 
contraction  beginning  in  about  fifteen  minutes.  The  vision  seemed  un- 
affected. 

In  five  experiments  the  patients  were  obliged  to  pass  urine  within  from 
nine  to  fifteen  minutes  after  the  injection,  and  two  complained  of  suprapubic 
pain.  In  five  the  drug  produced  a  frequent  hacking  cough.  In  none  did 
headache  or  other  nervous  symptoms  arise. 

The  section  on  J aborandi  will  show  how  marked  is  the  similarity  between 
the  action  of  it  and  of  muscarin.  There  are,  hoAvever,  slight  differences. 
The  perspiration  and  salivation  are  generally  greater  after  pilocarpine,  and 
last  a  longer  time,  though  possibly  larger  doses  of  muscarin  might  in  this 
respect  rival  pilocarpine.  We  are  led  from  our  experiments  to  conclude  that 
muscarin  acts  rather  more  on  the  lachrymal  glands  than  pilocarpine. 
Muscarin  certainly  acts  on  the  bowels  far  more  powerfully  than  pilocarpine. 
Muscarin,  internally  administered,  contracts  the  pupils  more  strongly  than 
pilocarpine.  On  the  other  hand,  jaborandi  produces  more  suprapubic  pain, 
and  more  frequently  and  more  strongly  the  impulse  to  pass  water.  Pilo- 
carpine produces  headache  and  giddiness,  symptoms  never  yet  noticed  by  us 
after  muscarin.  In  our  experiments  with  muscarine  none  of  our  patients 
complained  of  any  disturbance  of  the  sight,  but  on  this  point  we  have  not 
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sufficiently  examined  them.  Pilocai-pine  produced  a  little  drowsiness,  but 
we  have  not  observed  this  after  muscarine.  In  our  experiments  on  man, 
pilocarpine  quickened  the  x^ulso  in  every  case,  and  as  this  fact  has  been 
amply  corroborated  by  other  observers,  we  may  conclude  that  it  is  estab- 
lished, though  Langley,  in  his  experiments  on  animals,  finds  that  it  slows 
the  heart,  acting  thus  on  animals  like  muscarin.  In  our  experiments  on 
man,  muscarin  produced  very  little  effect  on  the  pulse ;  if  it  altered  frequency 
at  all,  it  i-educed  the  number  of  beats. 

Whilst  muscarin  thus  so  closely  resembles  pilocarpine  in  its  action  on  the 
body,  in  one  respect  it  differs  strangely.  Administered  internally,  either  by 
the  stomach  or  subcutaneously,  pilocarpine  slightly  contracts  the  pujjil ; 
topically  applied  to  the  eye  it  strongly  contracts  the  pupil.  Muscarin,  given 
liypodermically,  contracts  the  pupil  far  more  than  pilocarpine ;  but  Avhen 
applied  to  the  eye  itself,  it  dilates  the  pupil  widely.  Thus,  whilst  it  is  so 
generally  antagonistic  to  atropine,  in  this  one  respect  of  direct  topical  action 
it  resembles  it.  In  res23ect  to  this  action  on  the  pujoil  it  coi-responds  to 
gelsemium,  which,  administered  by  the  stomach,  contracts  the  i^upil,  but 
applied  locally,  dilates  it  widely. 

We  tested  the  topical  effect  of  muscarin  in  nine  cases,  using  a  solution 
containing  one  part  of  the  drug  in  ten  of  Avater.  This  solution  produced 
very  little  or  only  transient  smarting.  In  every  case  the  pupil  became 
dilated,  generally  widely  dilated,  the  dilatation  begiiining  in  from  a  quarter 
to  three-quarters  of  an  hour,  and  continuing  about  twenty-four  hours  or  a 
little  longer. 

Muscarine  is  usually  administered  in  the  form  of  the  nitrate  and  the 
dosage  referred  to,  viz.,  from  ^  grain  to  J  grain  will  apply  to  the  salt  also. 
Nitrate  of  muscarine  is  a  viscid,  yellowish  broAvn  liquid,  incapable  of  crystal- 
lizing. 

The  chief  employment  of  muscarine  has  been  as  a  means  of  checking 
profuse  sweating,  especially  in  phthisis.  Murrell  gives  five  minims  of  a  1 
per  cent,  solution,  liypodermically,  for  this  pui'pose  (Whitla). 

In  poisoning  by  fungi  generally,  atropine  should  be  injected,  say  in  dose 
°f  c*!)  grain;  this  dose  to  be  rei^eated,  if  necessary,  till  the  pupils  begin  to 
dilate.  Whitla  is  satisfied  that  in  this  way  "he  has  saved  several  lives"  in 
the  case  of  a  number  of  school  children  poisoned  by  fungi. 
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Another  species  of  fungus,  the  white  agaric,  has  been  introduced  into 
medicine.  Prom  it  has  been  obtained  an  active  principle,  agaricine,  which 
is  of  the  nature  of  an  acid,  and  occurs  in  the  form  of  a  white  crystalline 
powder ;  it  is  dibasic  and  is  a  homologue  of  malic  acid  (Binz).  It  is  very 
bitter. 

The  fungus  itself  in  the  form  of  powder  is  administered  in  dose  of  10-30 
grains  in  the  treatment  of  excessive  sweating.  Agaricine,  i.e.  agaricinic 
acid  is  given  in  the  form  of  pill  in  dose  J  to  1  grain,  in  the  same  affection. 
Its  anhidrotic  powers  manifest  themselves  in  some  5  or  G  hours.  It  is  of 
special  service  in  the  night  sweats  of  phthisis,  as  a  treatment  for  which  Dr. 
Murrell  first  introduced  it.  It  is  generally  administered  in  dose  of  ^  -  i 
grain,  shortly  before  bedtime,  but  in  severe  cases  it  may  be  necessary  to 
administer  i  grain  every  4  hours  (Whitla).    It  is  often  combined  with'  small 


510 


JABORANDI 


doses  of  Dover's  powder;  it  is  also  given  with  aromatic  sulphuric  acid 
10  or  15  minims. 
Agariciue  is  said  to  be  without  after-effects. 

The  fungus  itself  in  large  dose  causes  purging.  In  overdose  it  or  agaricine 
may  cause  death  by  paralyzing  the  respiration  and  the  circulation. 


JABORANDI 

This  plant  contains  four  alkaloids :  pilocarpine,  on  Avhich  its  effects 
mostly  depend ;  jaborine,  which,  strange  to  say,  has  an  action  like 
atropine,  and  therefore  is  antagonistic  to  pilocarpine  (jaborine  is 
present  only  in  small  quantities);  pilocarpidine  and  jaboridine— pilo- 
carpidine  acting  like  pilocai-pine  and  jaboridine  like  jaborine.  Pilo- 
carpine can.  be  easily  transformed  into  jaborine,  and  pilocarpidine  into 
jaboridine. 

This  active  and  interesting  drug,  long  in  use  in  South  America, 
was  lately  brought  from  Pernambuco  to  Paris  by  Dr.  Coutinho,  who 
recommended  it  as  a  powerful  diaphoretic  and  sialagogue.  Dr. 
Coutinho  advised  the  patient  to  di'ink  the  infusion  together  with  the 
suspended  leaves,  then  to  go  to  bed  and  cover  warmly.  This  done,  in 
about  ten  minutes,  the  face,  ears,  and  neck  become  deeply  flushed,  and 
soon  drops  of  perspiration  break  out  over  the  body,  whilst  at  the  same 
time  the  mouth  waters.  Within  a  short  space  of  time  the  perspira- 
tion increases  rapidly,  the  sweat  running  down  the  body  and  soaking 
the  clothes,  whilst,  concurrently,  the  salivation  becomes  profuse,  some- 
times actually  oozing  from  the  mouth  in  an  almost  continuous  stream. 
The  sweating  and  salivation  persist  from  two  to  four  or  five  hours. 
Occasionally  it  happens  that  perspiration  fails  to  occur  ;  salivation  is 
more  frequently  absent :  when  the  drug  fails  to  cause  sweating  it 
salivates,  and  vice  versd.  The  symptoms  come  on,  as  I  have  said,  in 
about  ten  minutes,  but  sometimes,  if  the  external  conditions  are  not 
favourable,  the  symptoms  may  be  much  delayed,  even  for  an  hour  or 
longer,  and  then,  perhaps,  are  only  brought  on  by  brisk  exercise. 
Hypodermically  injected,  the  alkaloids  act  in  three  to  five  minutes. 

The  amount  of  saliva  secreted  may  amount  to  a  pint,  or  a  pint  and 
a  half. 

Pilocarpine  promotes  other  secretions,  such  as  the  tears,  the  bron- 
chial and  the  intestinal  secretions,  these,  however,  to  a  far  less  degree 
than  the  salivary  and  cutaneous  secretions.  Thus  the  eyes  may 
water  slightly,  and  at  times  there  may  be  a  little  running  at  the  nose, 
and  a  somewhat  loose  cough.  Some  observers  state  that  the  drug 
relaxes  the  bowels,  an  effect  I  have  never  witnessed  in  my  numerous 
observations.  In  many  cases  the  effects  on  the  tears,  etc.,  are  absent. 
Pilocarpine  does  not  increase  the  biliary  secretion. 

During  the  sweating  the  bod}'-  temperature  will  fall  from  0-4°  to 
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1'4°  Fah. ;  the  average  in  my  observations  conducted  with  Mr.  Gould 
being  0-9°.  The  depression  of  temperature  lasts  from  one  to  four 
hours.  This  effect  on  the  temperature  is  no  doubt  due  to  the  per- 
spiration, heat  being  lost  by  increased  evaporation  and  radiation, 
more  blood  being  probably  sent  to  the  skin  during  the  sweating 
period. 

In  the  human  subject  jaborandi  always  quickens  the  pulse,  my 
original  assertion  on  this  point  having  been  abundantly  confirmed  by 
subsequent  observers.  Sti-ange  to  say,  Mr.  Langley  finds  that  the 
heart  of  warm-blooded  animals  and  of  frogs  is  slowed,  and  as  regards 
frogs  I  have  repeatedly  verified  his  statement.  The  pulse  in  man  is 
increased  from  40  to  50  beats,  the  acceleration  continuiqg  for  more 
than  four  hours ;  at  the  same  time  the  pulse  is  rendered  weaker. 
Jaborandi  slows,  and  at  last  arrests,  the  heart  of  frogs ;  this  it  does 
whether  injected  under  the  skin  or  applied  directly  to  the  heart. 
The  heart  stops  in  full  diastole.  If,  when  the  heart  has  been  greatly 
retarded,  or  even  stopped,  a  minute  quantity  of  atropia  is  applied 
to  it,  it  will  soon  begin  to  beat  again,  and,  ultimately,  it  will  quite 
or  almost  recover  from  the  effect  of  the  pilocarpine.  Mr.  Langley's 
experiments  lead  him  to  conclude  that  jaborandi  slows  and  arrests 
the  heart  by  stimulating  the  same  nervous  apparatus  that  atropia 
paralyzes,  namely,  the  intracardiac  inhibitory  apparatus. 

It  is  curious  that  wliilst  jaborandi  slows  and  arrests  in  diastole  the  heart 
of  frogs,  and,  according  to  Langley,  the  heart  of  Avarm-blooded  animals  also, 
it  greatly  quickens  the  heart  of  man.  We  see  the  same  contradiction  in  the 
action  of  atropia  on  man  and  the  lower  animals.  For  whilst  atropine 
quickens  and  strengthens  the  heart  in  man,  horses,  dogs,  etc.,  a  full  dose 
swallowed,  or  topically  applied,  will  arrest  the  frog's  heart  in  diastole. 

Jaborandi  first  flushes  the  face,  then  makes  it  pale.  The  pallor 
comes  on  when  the  sweating  is  active,  showing  that  the  sweating  is 
not  due  to  the  excess  of  blood  sent  to  the  skin. 

Pilocarpine  induces  increased  glandular  secretion  by  stimulating 
the  ends  of  the  secretory  nerves. 

Remedies  excite  sweating  through  their  influence  on  the  nervous  system, 
some  acting  on  the  sweat  centres  in,  the  cord,  others  on  the  peripheral 
secreting  aj^paratus. 

Acetate  of  ammonia,  physostigma,  nicotine,  and  picrotoxine,  act  on  the 
cord ;  physostigma  and  picrotoxine  oU  the  sweat  centimes  in  the  medulla.  Pilo- 
carpine acts  on  the  peripheral  nervous  apparatus  (Marmie  and  Nawrocki). 

Ott  concludes  that  muscarin  acts  on.  the  fjland  cells,  for  on  section  of  the 
sciatic  nerve,  in  a  warm-blooded  animal,  after  an  interval  of  nine  days, 
stimulation  of  the  peripheral  end  excites  no  perspiration,  showing  that  the 
sweating  nervous  apparatus  is  paralyzed;  but  muscarin  will  still  excite 
sweating  in  the  foot  of  the  log  with  the  divided  sciatic. 

From  a  few  experiments  I  have  made  I  think  it  probable  that 
jaborandi  promotes  the  secretion  of  milk. 
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It  not  uufrequently  excites  sickness.  Tiiis  can,  in  part,  be  ac- 
counted for  by  the  large  quantity  of  saliva  swallowed ;  often,  indeed, 
the  vomit  has  consisted  solely  of  saliva. 

It  often  produces  frontal  headache,  someiimes  with  giddiness  and 
dulness.  After  the  internal  administration,  the  sight  frequently 
becomes  hazy,  without  any  alteration  in  the  size  of  the  pupils.  But 
the  topical  application  to  the  eye,  as  I  have  shown,  cau.ses  decided 
contraction  of  the  pupil.  Mr.  Tweedy  concludes  from  his  investiga- 
tions that  jaborandi,  applied  locally,  causes  (1)  contraction  of  the 
pupil ;  (2)  tension  of  the  accommodative  apparatus  of  the  eye,  with 
approximation  of  tho  nearest  and  furthest  points  of  distinct  vision  ; 
(3)  amblyopic  impairment  of  vision  from  diminished  sensibility  of  tlie 
retina.    These  effects,  however,  do  not  last  long. 

Jaborandi  seems  to  be  slightly  narcotic,  for  patients  often  fell 
asleep  during  our  experiments. 

In  many  cases  jaborandi  produces  pain,  often  severe,  over  the  pubes, 
with  a  distressing  irresistible  desire  to  pass  water,  the  pain  at  once 
subsiding  on  emptying  the  bladder.  As  the  quantity  of  urine  is  not 
increased,  it  is  probable  that  jaborandi  excites  contraction  of  the 
bladder. 

Pilocarpine  first  stimulates  and  then  paralyzes  the  motor  nerves  of 
involuntary  muscular  fibre.  This  action  explains  the  suprapubic 
pain,  the  contracted  pupils,  and  the  increased  intestinal  movements. 
It  also  causes  contractions  of  the  uterus. 

Pilocarpine  affects  children  less  than  adults. 

It  is  evident,  from  the  previous  account,  that  there  is  a  marked 
antagonism  between  ati'opia  and  pilocarpine.  In  some  minor  respects, 
however,  they  correspond,  thus  both  produce  frontal  headache  and 
suprapubic  pain,  with  desire  to  pass  water.  In  order  to  test  the 
antagonism  between  these  two  drugs  I  have,  on  many  occasions,  ad- 
ministered pilocarpine,  and  when  the  sweating  was  profuse,  I  have 
injected  hypodermically,  -j-io  grain  of  atropia,  and  in  five  to  ten 
minutes  the  skin  has  become  quite  dry,  and  the  salivation  has  ceased. 
Strange  to  say,  not  only  has  ati-opia  removed  the  antagonistic  effects 
of  pilocarpine,  but  likewise  those  other  symptoms  common  to  both 
drugs,  namely,  headache  and  the  desire  to  pass  water. 

Jaborandi  is  useful  in  Bright's  disease,  especially  on  the  occurrence 
of  urtemic  symptoms ;  it  acts  by  establishing  free  diaphoresis.  If 
ursemia  is  ui'gent  pilocarpine  may  be  injected  hypodermically,  and  I 
have  seen  marked  improvement  follow  this  ti-eatment.  By  the  mouth 
drachm  doses  of  the  liquid  extract  should  be  given  several  times  a 
day.  Large  doses  of  the  extract  or  full  doses  of  pilocarpine  produce 
much  depression  and  cannot  be  continued. 

In  bronchitis,  when  the  secretion  of  the  tubes  is  viscid  and  scanty, 
jaborandi  and  its  alkaloid  have  been  used  successfully.  Dr.  Beckart 
recommends  the  hypodermic  use  of  pilocarpine  in  asthma ;  perhaps  it 


GELSEMIUM  SEMPERVIRENS 


513 


acts  in  like  manner  by  promoting  a  freer  secretion  from  the  mucous 
membrane. 

G.  Guttmann  and  many  other  writers  commend  pilocarpine  highly 
in  diphtheria.  It  manifests  its  action  locally  on  the  throat.  It  is 
stated  that  the  promotion  of  free  secretion  from  these  parts  detaches 
the  false  membrane.  The  experience  of  others,  however,  is  not 
favourable  to  the  emjDloyment  of  pilocarpine  in  this  disease. 

Some  have  recommended  the  employment  of  pilocarpine  in  mumps. 

The  accounts  of  some  writers  tend  to  show  that  this  drug  is  useful 
in  removing  the  effusions  of  pleurisy,  hydrothorax,  and  ascites  ;  it  will 
act  probably  by  virtue  of  the  free  elimination  of  water  in  the  sweat 
and  other  secretions. 

Bartholow  finds  that  a  local  application  of  jaborandi  is  useful  in 
baldness,  and  he  recommends  the  following : — Extract  of  jaborandi 
one  ounce,  tincture  of  cantharides  half  an  ounce,  soap  liniment  one 
ounce  and  a  half ;  to  be  applied  to  the  scalp  daily.  Possibly,  the 
action  is  due  to  the  cantharides. 

Not  only  do  arresters  of  secretion,  such  as  atropine,  etc.,  check 
excessive  perspirations,  but  sweaters,  in  small  doses,  are  equally 
efi'ectual  in  checking  undue  perspiration.  Thus  I  have  found  that 
pilocarpine,  in  -jV  grain  dose,  thrice  daily,  is  a  most  efficient  remedy 
in  excessive  perspiration,  as  in  phthisis.  Muscarine  and  also  Dover's 
powder,  both  of  which  promote  a  free  perspiration,  check  too  frequent 
sweating,  and  recently  Dr.  Murrell  has  shown  that  picrotoxine  effec- 
tually checks  the  night-sweats  of  phthisis  in       grain  dose. 

J aborandi  may  be  administered  in  the  form  of  infusion,  or  as  tinc- 
ture, a  drachm  of  which  is  equal  to  thirty  grains  of  the  leaf,  or  as  the 
liquid  extract,  half  a  drachm  to  a  drachm  three  or  four  times  a  day,  or 
as  the  alkaloid  pilocarpine,  of  which  half  a  grain  to  three-quarters  of 
a  grain  may  be  given  by  the  stomach,  or  a  quarter  to  half  a  grain 
hypodermically. 

The  resemblance  of  jaborandi  to  Calabar  bean  in  respect  of  the 
influence  upon  the  secretions  generally,  and  upon  plain  muscular 
fibre,  including  the  action  upon  the  eye,  will  not  have  escaped 
notice. 
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This  powerful  drug  has  long  been  employed  in  America.  Its  phy- 
siological action  has  been  investigated  by  Dr.  Roberts  Bartholow, 
Dr.  Ott,  and  Dr.  Berger.  Introduced  into  this  country  as  a  remedy 
for  neuralgia,  it  is  especially  useful  in  non-inflammatory  toothache  and 
in  neuralgia  of  the  nerves  supplying  the  teeth  and  the  alveolar  pro- 
cesses of  the  jaw. 
Gelsemium  is  a  powerful  paralyzer  of  the  muscles  generally  and 
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likewise  a  powerful  respiratory  poison.  Its  paralyzing  action  is  best 
studied  in  the  frog.  In  these  animals  it  often  produces  tetanus  as 
well  as  paralysis,  the  effect  depending  on  the  dose.  Thus,  as  a  rule, 
with  small  doses  of  the  alkaloid,  we  get  paralysis  only ;  with  rather 
larger  doses,  quiverings  and  tetanoid  movements ;  after  really  large 
doses,  decided  tetanus. 

Is  the  paralysis  due  to  the  influence  of  the  drug  on  the  brain,  the 
cord,  the  motor  nerves,  or  the  muscles  ?  It  is  due  to  action  on  the 
spinal  cord,  for  the  motor  nerves  and  the  muscles  are  unaffected. 

The  tetanus  is  due  to  the  action  of  the  poison  on  the  cord,  and  I 
draw  special  attention  to  the  fact,  that  the  paralysis  of  the  cord 
always  precedes  the  tetanus ;  thus  gelsemium  has  the  property  of  first 
weakening  and  then  tetanizing  the  cord,  resembling  in  this  respect 
jaborandi,  buxus  sempervirens,  and  other  drugs. 

It  is  a  powerful  respiratory  poison ;  indeed,  this  drug,  generally,  if 
not  always,  destroys  loarni-blooded  animals  by  asphyxia,  before  it  has 
had  time  to  produce  complete  general  paralysis.  It  produces  no 
primary  quickening  of  respiration,  does  not  paralyze  the  phrenic  or 
the  intercostal  nerves,  and  acts  after  the  division  of  both  vagi.  It 
asphyxiates,  as  Dr.  Burdon  Sanderson  has  shown,  by  paralyzing  the 
automatic  respiratory  centre. 

Some  individuals,  as  might  be  expected,  are  much  more  prone  to  be 
affected  than  others.  Thus  one  woman  suffered  from  toxic  symptoms 
after  a  second  dose  of  ten  minims,  of  a  tincture,  of  strength,  one  in 
four  of  rectified  spirit ;  and,  in  another  case,  two  doses  of  twenty 
minims,  at  two  hours'  interval,  produced  well-marked  symptoms,  pre- 
sently to  be  described.  On  the  other  hand,  I  have  given  drachm  doses 
of  the  tincture  hourly,  for  six  hours,  with  very  slight  effect ;  and  in 
one  instance  I  gave  twenty  minims  to  a  delicate  young  woman  every 
three  hours  for  several  days,  causing  in  the  end  only  slight  heaviness 
of  the  eyelids. 

Unless  given  in  dangerous  doses  gelsemium  affects  first  and  chiefly 
the  eyes  and  brows :  the  symptoms  produced  generally  occur  in  a 
certain  order  (not  without  exceptions).  The  di'ug,  as  a  rule,  causes 
in  the  first  place  pain  in  the  brows,  soon  followed  by  giddiness,  then 
by  pain  in  the  eye-balls,  and  soon  after  by  dimness  of  sight.  A 
larger  dose  produces  double  vision  without  apparent  squinting,  also  a 
sensation  of  great  heaviness  in  or  under  the  upper  eyelids,  with  some 
contraction  of  the  pupils.  A  still  larger  dose  causes  drooping  of  the 
upper  lid,  sometimes  so  marked  that  the  eye  becomes  nearly  closed,'and 
can  be  opened  only  by  a  strong  and  painful  effort :  after  straining  to 
open  the  eyes,  the  upper  eyelid  is  sometimes  so  tired  that  ptosis  for 
a  short  time  becomes  complete.  The  movements  of  the  eyeball  are 
restricted,  and  they  were  associated  in  one  case  Avith  a  strong  double 
internal  squint.  The  patient  next  is  wont  to  complain  of  wealmess 
in  the  legs ;  we  have  never  pushed  the  drug  beyond  the  production  of 
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this  symptom.  When  decidedly  under  the  influence  of  the  drug, 
the  patient  is  pale,  and  presents  a  heavy  sleepy  look.  Some  subjects 
say  their  eyes  feel  sleepy  ;  others  yawn  frequently,  and  say  they  can 
hardly  keep  awake,  and,  when  left  to  themselves,  fall  asleep.  Others 
complain  of  dryness  of  the  mouth,  though  the  tongue  looks  moist,  and 
to  the  finger  feels  so ;  some  keep  moistening  the  mouth  with  a  little 
water,  even  for  hours  after  the  discontinuance  of  the  medicine. 

These  symptoms  occur  in  most  instances,  but  occasionally  even  large 
doses  of  the  tincture  have  induced  only  a  few  of  the  slighter  sym- 
ptoms. Thus,  a  woman  who  has  taken  a  drachm  dose  of  the  tincture 
hourly,  for  six  hours,  without  exciting  headache,  diplopia,  or  giddiness 
—nothing  but  a  great  heaviness  of  the  eyes,  and  a  dimness,  amounting 
however  to  what  might  be  described  almost  as  a  temporary  loss  of 
sight,  this  very  woman  may,  on  a  former  occasion,  have  suffered  from 
extreme  diplopia  with  giddiness,  after  taking  four  one-drachm  doses 
of  the  tincture.  Diplopia,  as  we  have  stated,  is  generally  preceded  by 
headache,  giddiness,  and  dimness  of  sight,  but,  in  the  instance  just 
mentioned,  it  occurred  without  these  preliminary  symptoms,  although, 
strange  to  say,  on  the  subsequent  occasion,  the  larger  quantity— that 
is,  six  one-drachm  doses  hourly— produced  much  giddiness  and  misti- 
ness, but  no  diploj)ia. 

The  symptoms  from  gelsemium  come  on  early,  and  subside  soon.  A 
single  drachm  dose  of  the  tincture  rarely  produces  any  marked  sym- 
ptom,  but  in  from  ten  minutes  to  a  quarter  of  an  hour  after  a  second 
dose  taken  at  the  end  of  an  hour  the  symptoms  generally  appear,  and 
reach  their  highest  point  in  about  half  an  hour ;  they  then  as  quickly 
subside,  most  of  them  ceasing  in  about  an  hour.  With  the  repetition 
of  four  or  six  hourly  drachm  doses  the  symptoms  may  persist  for  six  or 
eight  hours  after  the  last  dose ;  but  the  symptoms  are  most  marked 
half  an  hour  after  each  dose,  and  then  decline. 

The  patients  describe  the  pain  in  the  head  and  eyes  variously.  It  is 
generally  limited  to  the  forehead,  they  say,  and  most  marked  just  over 
the  eyes.  Some  speak  of  it  as  a  dull  sensation  over  the  eyes,  others, 
as  a  heavy  pain,  yet  others,  as  a  giddy  pain  ;  one  patient  experienced 
pain  over  the  occiput,  with  a  sensation  as  of  lifting  the  crown  of  the 
head  off  in  two  pieces.  Sometimes  the  headache  is  absent,  sometimes 
it  follows  instead  of  preceding,  the  other  symptoms.  Dull  aching 
pain  in  the  eyeballs,  now  and  then  shooting  in  character,  occasionally 
worse  in  the  one  eyeball,  will  sometimes  follow,  sometimes  precede  the 
headache.  The  headache  and  pain  in  the  eyeballs  are  often  severe 
and  are  intensified  on  moving  the  eyes.  When  ptosis  is  well-marked 
the  effort  to  open  the  eyes  widely  causes  considei-able  pain,  and  the 
patient  seems  to  get  relief  by  closing  the  eyes. 

Giddiness  is  another  prominent  and  early  symptom.  Standing  or 
walking  makes  it  much  worse.  When  well-marked,  the  patients 
stagger  and  are  afraid  even  to  stand,  much  more  to  walk  ;  so  giddy 
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was  one  patient,  that  he  nearly  fell  off  a  form  upon  which  he  was 
sitting.  Some  describe  their  heads  as  going  round  and  round.  They 
both  feel  and  seem  drunk,  though  without  any  incoherence,  or  mental 
excitement. 

In  every  one  of  our  cases  the  sight  has  been  affected;  indeed,  dimness 
of  sight  and  giddiness  appear  to  be  among  the  most  constant  symptoms, 
and  they  may  exist  without  headache,  pain  in  the  eyeballs,  or  double 
vision.  At  first,  the  sight,  without  being  misty,  is  not  so  clear  as 
usual ;  then  a  slight  mist  comes  before  the  eyes,  one  patient  comparing 
it  to  a  "  lot  of  smoke  rising  before  his  eyes,"  and  another  to  a  "  thick 
veil."  At  last  the  sight  becomes  so  affected  that  it  fails  almost 
completely,  first  for  distant  objects,  then,  on  further  impairment  of 
vision,  for  near  objects  also,  which  look  hazy.  Gelsemium  affects, 
likewise,  the  sight  in  animals.  Thus,  in  a  poisoned  dog,  after  the 
production  of  slight  muscular  weakness,  the  sight  became  almost  lost, 
for  the  animal  would  run  straight  against  objects  without  trying  to 
avoid  them,  evidently  not  seeing  them. 

The  drug  seems  to  produce  two  kinds  of  diplopia,  one  much  more 
persistent  than  the  other.  As  to  the  transient  kind,  we  find  that,  on 
many  occasions,  it  is  a  very  passing  phenomenon,  lasting  only  a  few 
seconds,  and  then  disappearing,  then  again,  after  a  few  minutes, 
reappearing.  In  this  transient  form  images  in  the  median  vertical 
line  appear  double,  distant  objects  undergoing  the  duplication  first. 
Sometimes  the  patient  would  be  conscious  of  the  onset  of  the  diplopia ; 
thus  one  woman  said,  "  I  know  it  is  now  coming  on ;  I  feel  such  a 
heavy  weight  under  my  upper  eyelid."  The  double  vision  then  came 
on,  and,  together  with  the  heaviness,  passed  away  in  a  few  seconds. 
One  image  was  higher  than  the  other  ;  the  images  in  this  respect  var)'-- 
ing  much.  Mr.  T.  Pox  recorded  rapidly,  from  the  patient's  lips,  the 
phenomena  as  they  occu.rred  : — "  One  gas  jet  appears  about  six  inches 
above  the  other,  and  there  are  six  inches  between  them  horizontalh^ ; 
the  upper  one  is  to  the  left ;  now  the  right  is  uppermost ;  now  the 
left  slightly  again;  now  they  are  exactly  one  over  the  other,  and 
quite  close  together  ;  now  again  separated,  the  left  the  highest ;  now 
one  above  the  other."  In  other  cases  the  two  images  keep  on  a  level. 
Sometimes  the  drug  produces  this  transient  kind  of  diplopia  only  ;  at 
other  times  both  kinds ;  sometimes  one  kind  precedes  the  other,  the 
transient  usually  preceding  the  more  constant  form,  and  recuiTing  from 
time  to  time,  while  the  constant  form  persists. 

The  phenomena  of  the  constant  form  of  diplopia  follow  a  definite 
order,  and  take  place  in  the  upper  half  only  of  the  field  of  vision. 
They  occur  first  for  objects  held  at  the  extreme  right  or  left  of  the 
visual  field,  and  then,  as  the  patient  passes  more  and  more  under  the 
influence  of  the  drug,  for  objects  held  nearer  and  nearer  to  the  middle 
line;  at  last,  though  usually  for  a  short  time  only,  objects  in  the 
median  vertical  plane  also  appear  double.    As  the  effect  of  the  drug 
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wears  off,  the  double  vision  disapjoears  in  tlie  inverse  order.  The 
outer  lateral  image  is  the  higher,  and  the  further  the  object  is  carried 
to  the  right  or  left  the  greater  is  the  horizontal  and  vertical  distance 
between  the  images.  When  a  coloured  glass  is  placed  before  either 
eye  the  outer  and  higher  image  is  seen  by  the  covered  eye.  When  the 
object  is  carried  high  above  the  head  the  two  images  gradually  coalesce, 
and  the  object  looks  very  much  thinner,  "  like  a  thread."  With  well- 
developed  diplopia  there  is  impaired  movement  of  the  eyeball,  chiefly 
affecting,  as  far  as  can  be  ascertained,  the  external  and  internal  recti, 
especially  the  external ;  hence  the  outward  and  inward  movements  of 
the  eyeball  are  less  free  than  before  the  action  of  the  medicine.  The 
eyeball  appears  to  be  moved  by  a  greater  effort,  and  when  carried  as 
far  as  the  weakened  muscles  are  capable  it  begins  to  oscillate ;  it  is 
just  as  though  the  patient,  by  a  great  effort,  moved  the  eye  as  far  as 
he  could,  and  then  the  tired  muscles  gave  way  a  little,  upon  which 
roused  again  to  an  effort,  they  carry  the  eye  back  again,  the  frequent 
repetition  of  this  procedure  giving  rise  to  the  oscillation. 

The  external  rectus  is  generally  affected  first,  and  not  infrequently 
one  external  rectus  sooner  than,  and  in  excess  of,  the  other,  but  even 
when  the  diplopia  is  strongly  marked  the  loss  of  power  over  the 
muscles  is  not  very  great,  and  there  is  no  obvious  squinting.  (We 
may  remark  here  that  we  could  not  detect  any  squinting  during  the 
transient  form  of  diplopia.)  As  the  patient  becomes  still  more  affected, 
ptosis  supervenes,  and  a  great  part,  or  the  whole  of  the  upper  half, 
of  the  field  of  vision  is  then  cut  off.  "  The  loss  of  power  in  the  eye 
muscles  is  then  more  marked,  but  still  without  the  occurrence  of 
obvious  squinting.  At  this  stage  the  visual  symptoms  no  longer 
follow  the  order  previously  described,  but  assume  various  forms,  often 
changing  rapidly.  Thus,  whilst  with  the  object  on  one  side  the 
outer  image  is  the  higher,  if  now  it  (the  object)  is  carried  to  the  other 
side  of  the  field  the  inner  image  may  become  the  higher  ;  or,  perhaps, 
for  the  first  few  seconds  the  outer  and  then  the  inner  image  is  the 
higher. 

In  twenty-two  out  of  thirty -three  series  of  observations  the  pulse 
remained  unaffected  in  freqiiency,  whilst  in  the  remaining  eleven  it 
was  accelerated,  the  increase  ranging  from  six  to  twelve  beats  in  the 
minute.  Curiously  enough,  even  in  the  same  patients  the  effects  were 
variable,  for  although  on  some  occasions  the  drug  would  accelerate  the 
pulse,^  at  other  times  it  would  fail  to  affect  it.  This  was  not  a  mere 
question  of  dose,  for  an  increase  in  the  dose  did  not  affect  the  result. 
With  the  patient  fully  under  the  influence  of  the  drug  we  were  in- 
clined to  think  that  the  pulse  became  a  little  smaller  and  softer. 
These  observations  show  that  gelsemium  produces  little,  if  any,  effect 
upon  the  circulation,  a  conclusion  confirmed  by  observations  on  the 
lower  animals. 

Dr.  Burdon  Sanderson  concludes,  from  a  kymographic  experiment 
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on  a  rabbit,  tliat  gelsemiiim  exerts  no  influence  on  the  blood-pres- 
sure. 

Gelsemium  acts  less  powerfully  upon  the  respiratory  centre  in  man 
than  in  the  lower  animals,  or,  perhaps,  to  speak  more  accurately,  we 
should  say  that  in  the  human  subject  other  parts  of  the  nervous  sys- 
tem are  affected  before  the  respiratory  tract.  Thus  in  man  the  drug 
produces  giddiness,  pain  in  the  head,  loss  of  sight,  diplopia,  and  ptosis 
before  the  respiration  is  in  any  way  affected.  This  ptosis  may  be  so 
complete  that  the  eyes  cannot  be  opened,  and  the  sight  temporarily 
almost  destroyed,  yet  the  breathing  may  not  be  altered  in  character, 
or,  at  all  events,  be  only  slightly  more  superficial.  It  may  be  said 
that  the  symptoms  we  have  enumerated  may  have  been  overlooked 
in  the  lower  animals.  I,  of  course,  cannot  answer  for  the  pain  in 
the  head  and  giddiness,  but  I  am  enabled  to  speak  positively  as  to 
the  absence  of  ptosis.  I  frequently  noticed  that  when  an  animal  was 
so  fully  under  the  influence  of  the  drug  as  to  be  on  its  side  in  a  con- 
dition of  absolute  helplessness  it  was  still  able  to  open  its  eyes  widely, 
and  apparently  without  the  slightest  effort. 

In  the  lower  animals  gelsemium,  as  we  have  seen,  acts  first  on  the 
respiratory  centre,  then  on  the  spinal  cord.  In  man,  however,  the 
muscles  of  the  upper  eyelids,  or  more  probably  their  motor  nerves,  are 
considerably  affected  before  either  the  cord  or  respiratory  centre. 
Moreover,  if  the  cases  of  poisoning  are  correctly  reported,  we  are 
justified  in  concluding  that  in  man  the  drug  acts  upon  the  spinal 
cord  before  it  involves  the  respiratory  centre,  for  in  several  instances, 
it  is  recorded  that  the  patient  had  recovei-ed  from  a  condition  of  com- 
plete paralysis.  In  my  expei'iments  on  cats,  rabbits,  and  dogs  we 
found  that  the  animal  died  from  asphyxia  before  there  was  any  great 
impairment  of  voluntary  power. 

Gelsemiu.m  has  been  highly  praised  in  the  treatment  of  coiigh,  espe- 
cially in  "convulsive  or  spasmodic  cough." 

For  practical  purjDoses  we  recognise  three  different  kinds  of 
cough :  — 

1.  Where  the  expectoration  is  free,  and  the  cough,  is  not  in  excess 
of  the  expectoration. 

2.  "Where  the  expectorating  power  is  diminished,  as  in  emphj'sema 
and  fibroid  degeneration  of  the  lung.  In  fibroid  degeneration,  owing 
to  the  great  induration  and  thickening  of  the  pleura,  there  is  little  or 
no  expansion,  and  the  air  cannot  be  drawn  into  the  small  bronchial 
tubes  behind  the  mucus,  which  is  consequently  not  expelled.  In  these 
cases,  although  the  expectoration  is  slight,  the  cough  is  often  trouble- 
some, and  not  infrequently  very  violent. 

3.  Where  there  is  excessive  excitability  of  the  respiratory  centre, 
and  consequently  a  small  seci-etion  of  mucus  suffices  to  set  up  violent 
and  frequent  coughing. 

In  every  case  one  object  of  treatment  will  be  to  diminish  the  secre- 
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tion  of  the  mucus  in  the  bronchial  tubes,  and  this  method  will  have  to 
be  relied  on  chiefly  in  the  first  and  second  varieties.  In  the  third,  we 
must  have  recourse  to  the  administration  of  sedatives,  and  here  ether, 
chloroform,  opium,  and  gelsemium  will  be  found  beneficial. 

I  have  carefully  watched  for,  but  have  been  unable  to  detect  in 
gelsemium,  any  influence  on  the  mental  faculties,  though  it  has  been 
emplo3-ed  as  a  mild  narcotic.  Patients,  when  under  the  influence  of 
gelsemium,  with  drooping  eyelids,  look  dull  and  heavy,  and  often  feel 
sleepy,  but  when  asked  if  they  are  conscious  of  any  mental  depres- 
sion they  always  answer  decidedly  in  the  negative.  Nor  is  cutaneous 
sensibility  affected.  I  have  tested  sensibility  roughly  by  pricking 
the  skin  and  pinching,  and  also  in  two  cases  by  the  use  of  the  com- 
passes, but  was  unable  to  detect  any  loss  of  sensation,  either  in  the 
face  or  forearm,  although  the  patients  to  whom  I  am  more  especially 
referring  had  taken  for  six  consecutive  hours  drachm  doses  of  the  tinc- 
tiu-e,  and  were  fully  under  the  influence  of  the  drug.  In  respect  of 
sensation  I  have  been  led  to  pay  particular  attention  to  the  action  of 
gelsemium  on  the  gums  from  the  success  which  has  attended  its  ad- 
ministration in  neuralgia  of  these  parts,  and  though  one  patient,  on 
the  two  occasions  on  which  I  experimented  on  him,  did  actually  com- 
plain spontaneously  of  a  "  numb  pain,"  and  a  little  tenderness  along 
the  teeth  and  the  edges  of  the  gums  of  the  upper  jaw,  yet  I  have 
never,  in  any  case,  been  enabled  to  detect,  either  by  pinching  or  by 
the  use  of  sharp  instruments,  any  loss  of  sensation  in  these  parts. 

In  the  doses  in  which  I  have  employed  it,  gelsemiu.m  does  not  affect 
the  temperature.  To  test  this  point,  in  addition  to  observations  on 
patients,  I  made  six  temperature  experiments  on  rabbits,  but  the  latter 
results  obtained  were  simply  valueless,  for  I  soon  found — a  fact  with 
which  I  was  previously  acquainted — that  in  these  animals  fright 
exerts  a  marked  influence  on  the  temperature.  The  mere  holding  the 
animal's  legs,  or  the  placing  it  on  its  side  with  a  view  to  introduce 
the  thermometer  into  the  rectum,  will  rapidly  lower  the  temperature 
by  as  much  as  two  degrees.  My  conclusions  on  the  point  in  question 
have  consequently  been  drawn  entirely  from  observations  on  patients. 

Strangely,  the  effect  of  an  internal  dose  of  gelsemium  upon  the  eye 
is  the  opposite  of  that  occasioned  by  its  local  application  to  the  eye. 
When  given  by  the  mouth  in  doses  sufficient  to  produce  symptoms, 
the  drug,  in  every  instance  but  one,  caused  contraction  of  the  pupil ; 
indeed,  in  the  case  in  which  the  drug  produced  weakness  of  the  legs, 
with  a  strong  double  internal  squint,  the  pupils  were  contracted  to  a 
pin's  point.  In  the  exceptional  case  just  referred  to,  the  patient,  on 
whom  I  made  two  observations,  though  on  each  occasion  complaining 
of  great  giddiness,  haziness,  susceptibility  to  light,  and  diplopia,  did 
not  show  contraction  of  the  pupils  ;  these,  however,  manifested  a  very 
iinsteady  condition,  varying  greatly  in  size,  in  rapid  alternation,  and 
without  any  apparent  cause.  In  another  patient  the  pupils  contracted 
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strongly  when  exposed  to  light,  but  they  dilated  freely  in  a  darkened 
room,  and  when  they  re-contracted  on  exposure  to  light  they  seemed  to 
be  m  an  unstable  condition,  oscillating  a  good  deal.  When  the  con- 
traction of  the  pupil  obtains  it  does  not  cease  on  the  disappearance  of 
diplopia  or  dimness  ;  indeed,  when  the  dimness  passes  away,  the  con- 
traction of  the  pupil  may  increase. 

In  cases  of  accidental  poisoning  it  has  been  reported  that  during 
complete  general  paralysis  the  pupils  are  widely  dilated,  whence  it 
might  be  inferred  that  the  condition  of  the  pupil  depends  upon  the 
dose-a  moderate  dose  contracting,  a  very  large  one  dilating,  the  pupil. 
This  inference  is  possibly  true  in  part,  but  the  dilatation  may,  in 
these  cases,  be  due  in  part  also  to  the  asphyxia,  consequent  on  the 
larger  dose.  In  confirmation  of  this  Dr.  0.  Berger  finds,  and  my  ob- 
servations confirm  his  statements,  that  dilatation  of  the  pupils  in 
poisoned  animals  occm-s  only  when  asphyxia  from  paralysis  of  respira- 
tion has  set  in,  and  that  artificial  respiration  at  once  causes  the  pupils 
to  contract. 

On  the  other  hand,  the  topical  application  to  the  eye  dilates  the 
pupil.  In  the  first  instance  I  employed  a  tincture  (1  in  10)  of  the 
American  liquid  extract.  These  preparations,  whilst  dilating  the 
pupil  slightly,  excited  great  irritation.  Subsequently,  I  employed  a 
solution  of  the  alkaloid  prepared  by  Mr.  Gerrard— one  grain  in  twenty 
minims  of  water  ;  this  caused  scarcely  any  smarting.  With  this  Mr. 
T.  Fox  and  Mr.  Sydney  Pearse  made  nineteen  observations  for  me.  A 
few  drops  of  the  solution  were  put  into  one  eye,  and  in  each  case  this 
trial  pupil  became  widely  dilated,  the  dilatation  usually  beginning  in 
about  thirty  minutes.  Not  only  did  the  pupil  dilate,  but  the  muscle 
of  accommodation  became  paralyzed  and  the  sight  affected ;  the  vision 
again  became  nearly  natural  in  twenty-four  hours,  but  the  pupil  re- 
mained dilated  much  longer,  sometimes,  indeed,  for  a  week,  or  even  a 
fortnight. 

The  fact  that  the  internal  administration  contracts  the  pupils  led 
me  to  examine  carefully  whether  the  local  application  to  the  eye 
caused  any  primary  contraction ;  in  three  instances  I  thought  I 
detected  a  very  slight  contraction,  which  lasted  only  a  few  minutes. 

The  local  application  dilates  the  pupils  of  rabbits  and  cats,  and 
the  pupil  of  the  latter  being  extremely  sensitive,  I  thought  that, 
if  the  local  application  did  cause  primary  contraction,  I  should  detect 
it  best  in  this  animal.  This  actually  hapiaened,  for  in  five  observa- 
tions the  pupil,  in  each  instance,  became  decidedly  contracted  before 
dilating.  In  one  instance  the  contraction  began  in  two  minutes,  in 
another  it  was  delayed  fifteen  minutes ;  the  average  time  was  teu 
minutes.  The  average  duration  of  persistence  was  twenty-four 
minutes,  and  it  was  followed  by  wide  dilatation. 

I  have  said  that  the  local  application  dilates  the  pupils,  but  I  must 
add  that  in  rabbits  absorption  sometimes  takes  place  so  readily,  and 
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these  animals  ai'e  so  easily  affected  by  the  poison,  that  ttey  become 
asphyxiated,  and  die  before  the  pupil  has  time  to  dilate.  Tbe  con- 
tracted pupils,  due  to  the  internal  administration  of  the  drug,  and 
the  dilated  pupils,  due  to  its  local  application,  are  both  associated 
with  dimness  of  sight. 

I  have  said  that  the  internal  administration  of  gelsemium  con- 
tracts the  pupil  in  man  and  the  lower  animals,  and  that  dilatation 
occurs  only  on  the  supervention  of  asphyxia,  which  at  once  disappears 
under  the  employment  of  artificial  respiration,  showing  that  the 
dilatation  is  due  to  the  asphyxia  and  not  to  the  drug.  It  occurred 
to  me,  therefore,  that  the  internal  administration  itself  would  prob- 
ably dilate  the  pupil,  if  it  were  not  that  a  dose  adequate  to  produce 
this  effect  paralyzes  the  respiratory  centre  so  quickly  that,  before  the 
drug  has  time  to  effect  dilatation,  the  animal  dies  asphyxiated.  To 
ascertain  the  validity  of  this  conjecture  I  made  a  rabbit  insensible 
with  seven  grains  of  chloral,  then  inserted  a  canula  into  its  trachea, 
and  injected  into  the  subcutaneous  tissues  of  the  axilla  thirty  drops 
of  the  liquid  extract,  and  at  once  commenced  artificial  respiration  to 
prevent  the  advent  of  any  asphyxia.  In  seventeen  minutes  I  thought 
the  pupils  were  a  little  contracted;  in  twenty-six  minutes  well- 
marked  signs  of  paralysis  set  in,  shown  at  first  by  a  difficulty  in 
keeping  up  the  head  ;  in  half  an  hour  the  animal  could  not  raise  its 
head  off  the  table,  whilst  it  still  retained  considerable  power  over  its 
trunk  and  extremities.  At  this  point  the  eyes  became  prominent  and 
the  pupils  began  to  dilate,  and  in  thirty-four  minutes  the  animal 
tumbled  over  on  to  its  side,  and- 1  then  noticed  that  the  pupils  were 
decidedly  larger,  and  the  eyes  more  prominent.  As  at  the  expiration 
of  an  hour  the  pupil  had  not  become  widely  dilated,  I  repeated  the 
thirty  minims  of  liquid  extract,  injecting  it  in  two  places  into  the 
subcutaneous  tissue.  The  paralysis  now  increased  rapidly,  till  it 
became  complete  in  the  anterior  part  of  the  body,  though  the  rabbit 
still  had  considerable  power  over  its  hind  legs  ;  but  at  last  these  also 
became  almost  completely  paralyzed,  and  the  animal  lay  on  its  side 
in  a  helpless  state.  As  the  paralysis  advanced  the  pupil  dilated  some- 
what, till  at  last  it  became  more  than  double  its  original  size,  though 
it  never  reached  the  degree  of  dilatation  observable  in  man  and  in  cats 
after  the  local  application  of  the  alkaloid.  I  noticed  on  this  occasion 
that  the  animal  retained  the  power  of  closing  its  eyes  quickly  and 
strongly,  even  after  almost  complete  general  paralysis,  whence  I 
conclude  that  the  seventh,  or  some  of  its  branches,  is  one  of  the 
last  nerves  to  undergo  paralysis  in  the  rabbit.  While  performing 
this  experiment  I  noticed  that  the  anterior  part  of  the  body  was 
first  and  most  severely  paralyzed,  for  after  the  anterior  limbs  were 
almost  helpless,  the  animal  retained  a  good  deal  of  power  over  the 
posterior  extremities  ;  in  the  end  these  likewise  became  helpless. 

On  another  occasion  I  repeated  this  experiment,  and  continued 
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artificial  respiration  for  two  hours  and  ten  minutes.  During  this 
time  I  injected,  under  the  skin,  a  drachm  of  the  liquid  extract  three 
times,  paralyzing  the  rabbit  completely.  At  first  the  pupils  became 
slightly  contracted,  but  under  the  full  effect  of  the  drug  they  dilated 
slightly.  This  experiment  shows  clearly  that  the  internal  adminis- 
tration of  a  large  dose  will  dilate  the  pupil,  though  not  considerably. 

To  sum  up  the  effects  of  gelsemium,  it  has  very  little  effect  on  the 
brain  beyond  inducing  some  drowsiness.  It  tetanizes  and  paralyzes 
by  its  action  on  the  spinal  cord.  It  paralyzes  the  respiratory  centre  ; 
it  paralyzes  the  peripheral  parts  probably  of  some  branches  of  the 
oculo-motor  nerve.  It  slightly  depresses  the  heart  by  its  direct 
action. 

I  have  tried  gelsemium  with  decided  success  in  several  cases  of 
neuralgia  of  the  dental  nerves,  even  when  the  teeth  were  carious. 
Unfortunately,  in  several  cases,  the  dose  necessary  to  relieve  the  pain 
has  produced  much  giddiness,  haziness,  and  sometimes  sleepiness,  a 
considerable  drawback.  In  some  instances  ten  minims  three  times  a 
day  produced  these  toxic  symptoms.  To  a  girl  of  fourteen,  suffering 
from  neuralgia  of  the  supra-orbital  branch  of  the  fifth,  I  gave  three 
minims  of  the  tincture  three  times  a  day,  and  produced  by  each  dose 
complete  ptosis  of  the  neuralgic  eye,  lasting  an  hour  or  longer. 

Whitla  speaks  of  gelsemium  as  "  one  of  the  best  remedies  which 
we  possess  when  the  affection  (neuralgia)  is  confined  to  the  dental 
branches  of  the  fifth  nerve.  ...  It  must  be  given  in  doses 
bordering  on  the  dangerous  in  some  cases,  .  .  .  The  B.P.  dose 
of  two  grains  (of  the  alcoholic  extract)  is  dangerous.  .  .  .  As  a 
rule  it  is  well  not  to  exceed  the  dose  of  one  grain  of  the  extract  or 
twenty  minims  of  the  tincture  until  the  patient  has  taken  the  drug 
for  some  time.  These  doses  may  be  repeated  at  intervals  of  two  hours 
till  a  painful  feeling  is  experienced  in  the  brows  and  eyeballs,  fol- 
lowed by  giddiness  and  some  ptosis.  As  a  rule  it  is  not  safe  to  push 
the  drug  after  ptosis  has  been  noticed,  or  when  the  patient  complains 
of  double  sight,  or  when  the  least  staggering  of  his  gait  has  been 
observed"  {Dictionanj  of  Treatment). 

I  have  found  the  tincture  of  gelsemium  in  ten-minim  dose,  thrice 
daily,  useful  in  some  cases  of  Meniere's  disease.  In  five-drop  dose 
repeated  every  quarter  of  an  hour  the  tincture  is  said  to  be  useful  in 
gall-stones,  and  in  one  case  in  my  experience  it  did,  repeatedly,  avert 
an  attack.  The  patient  may  get  relief  within  five  minutes  after  the 
first  dose.^ 

It  has  been  employed  in  tetanus,  and  in  mania  with  sleeplessness. 
It  is  highly  spoken  of  in  sleeplessness,  especially  in  that  of  drunk- 
ards and  in  that  arising  from  over-excitement. 

It  sometimes  benefits  asthma  and  spasmodic  cough,  e.g.  the  cough 

A  tumbler  or  two  of  hot  Avater  with  a  teaspoonful  of  carbonate  of  soda  is 
said  to  relieve  the  pain  of  gall-stones. 
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of  pertussis  and  the  nervous  cough  of  hysterical  subjects  (Bartho- 
low).  It  has  also  been  recommended  in  pleuritis  and  pneumonia,  in 
the  same  way,  Whitla  suggests,  as  we  might  employ  aconite  in  the 
same  affections.  Dr.  Bartholow  advises  in  these  latter  affections  that 
we  should  give  3-5  minims  of  the  fluid  extract  "  to  maintain  a  con- 
stant effect  within  the  limits  of  safety."  (The  fluid  extract  U.S.P. 
has  a  strength  of  1  in  1  as  against  our  tincture,  which  =  1  in  8.) 

Gelsemium  is  useful  in  ovarian  neuralgia  and  in  dysmenorrhoea ; 
also  in  many  of  the  distressing  symptoms  occurring  at  the  change  of 
life. 

It  is  clear  that,  in  whatever  affections  we  administer  gelsemium, 
we  must  always  keep  clearly  before  us  the  danger  signals  which 
should  stay  or  limit  our  dosage. 


GEINDELIA 

This  plant,  of  the  N.  0.  Compositse,  lias  acquired  a  considerable  reputation  in 
America,  where  it  is  used  as  an  antidote  in  poisoning  by  the  Ehus  toxico- 
dendron, and  as  a  remedy  in  asthma  and  in  allied  diseases. 

Two  species,  Grindelia  robusta  and  G.  sqnarrosa,  furnish  the  leaves  and 
flowering  tops  which  are  employed  therapeutically.  These  have  a  balsamic 
odour  and  a  somewhat  pungent  acrid  taste.  The  active  principle  appears  to 
be  an  oleo-resin,  but  according  to  Eademaker  (^ee  Bartholow)  an  alkaloid  is 
also  present.  In  use  there  is  an  alcoholic  pilular  extract  and  a  spirituoiTS 
liquid  extract. 

After  absorption  grindelia  slows  the  heart  and  respiration.  Large  doses 
dilate  the  pupil  and  catise  sleep  ;  in  this  stage  the  cutaneous  sensibility  and 
reflex  movements  are  lessened.  It  causes  some  general  paresis,  and  in  fatal 
dose  kills  by  paralyzing  the  muscles  of  respiration. 

Locally,  grindelia  acts  as  a  stimulant,  and  in  the  stomach  excites  a  sensa- 
tion of  warmth ;  if  too  long  continued,  it  may  cause  gastric  uneasiness. 

Elimination  takes  place  by  the  kidneys  chiefly,  but  also  by  the  mucous 
membrane  of  the  respiratory  tract. 

Grindelia  is  used  principally  in  asthma  and  allied  spasmodic  affections  of 
the  breathing  apparatus;  but  it  is  also  used  in  whooping-cough  and  other 
spasmodic  coughs. 

It  seems  to  have  some  influence  over  bronchitis  in  the  later  stages. 

It  is  also  used  in  chronic  pyelitis  and  chronic  cystitis. 

Grindelia  is  employed  in  two  ways.  Some  give  it  in  three-grain  dose  of 
the  extract,  thrice  daily,  to  prevent  an  asthmatic  attack ;  others,  to  cut  short 
an  attack,  give  it  in  twenty  to  thirty -minim  dose,  of  the  liquid  extract,  every 
half  hour,  or  hour,  beginning  at  the  very  onset  of  the  paroxysm. 

The  liquid  extract  should  be  administered  in  milk  or  in  some  mucilaginous 
or  sugary  liquid  on  account  of  the  oleo-resin,  which  would  else  be  separated 
on  dilution. 

Grindelia  is  also  used  as  a  fumigation ;  it  is  so  employed  in  asthma,  and  as 
follows  :  the  plant  is  steeped  in  a  saturated  solution  of  nitre,  dried,  and  then 
ignited,  the  fumes  being  inhaled.  This,  of  course,  is  mixed  therapy  {see 
Bartholow). 
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Certain  ammals,  such  as  pigeons  and  rabbits,  appear  to  be  almost 
insusceptible  to  the  influence  of  belladonna.  Dr.  Horatio  Wood  has 
shown  that  the  local  application  of  belladonna  does  not  dilate  the 
pupil  of  pigeons,  which  observation  supplements  Wharton  Jones's 
VIZ.,  that  when  administered  internally  to  pigeons  the  drug  has  no 
ettect  on  the  eye.  Stramonium  and  hyoscyamus,  as  well  as  belladonna 
have  very  little  action  on  pigeons,  and  with  these  substances,  indeed, 
it  is  almost  impossible  to  kill  them.  Two  grains  of  atropine,  admin- 
istered hypodermically,  are  required  to  kill  a  pigeon,  and  Calmus 
found  that  fifteen  grains  were  required  to  kill  a  rabbit.  It  is  said 
that  vegetable  feeders,  generally,  are  but  little  affected  by  bella- 
donna, but  that  it  is  a  powerful  poison  to  flesh-eaters ;  this  explains, 
it  is  asserted,  the  very  slight  effect  of  belladonna  on  horses  and 
donkeys. 

The  several  preparations  of  belladonna  are  in  frequent  use  as 
external  applications,  and  none  other  are  so  effective  for  the  relief  of 
pleurodynia  and  in  the  hyper-sensitiveness  of  the  skin  and  irritability 
of  the  muscles  of  the  chest  in  phthisis  :  the  liniment  or  the  plaster  of 
belladonna  answers  best  in  these  states.  The  liniment  is  in  most  cases 
to  be  preferred  to  the  plaster,  since  it  is  stronger  and  cleaner ;  it 
should  be  rubbed  over  the  tender  and  painful  part,  several  times 
daily,  according  to  the  severity  of  the  pain.  Although,  as  a  rule,  the 
liniment  is  preferable,  yet  in  certain  cases  of  pleurodynia  the  constant 
application  of  the  plaster  gives  more  relief.  The  liniment  of  bella- 
donna, or  the  ointment  of  atropine,  is  sometimes  used  in  facial 
neuralgia. 

Myalgia  often  yields  to  belladonna,  although  an  opium  preparation, 
such  as  the  linimentum  saponis  to  which  opium  has  been  added,  will 
sometimes  succeed  better. 

An  attack  of  lumbago,  having  perhaps  affected  the  whole  lumbar 
region,  often  leaves  behind  it  one  painful  spot,  which  may,  however, 
distress  the  patient,  only  when  the  body  is  moved  in  one  direction. 
This  remnant  of  lumbago  generally  resists  the  usual  methods  of 
treatment,  and  is  perhaps  driven  from  one  spot  only  to  reappear  at 
another,  but  a  large  belladonna  plaster  will  generally  relieve  or  alto- 
gether remove  it. 

The  local  application  of  the  liniment  or  ointment  of  belladonna 
will  often  relieve,  and  sometimes  even  cure,  neuralgia.  Its  efficacy 
is  most  manifest  on  the  fifth  nerve,  as  in  neuralgia  of  the  brow,  or 
under  the  eye,  accompanied  by  severe  pains  in  the  ej^eball,  and 
intolerance  of  light. 

Sciatica  will  sometimes  succumb  to  it. 
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Belladonna  preparations  are  of  further  use  as  local  applications. 
Thus,  the  extract,  smeared  over  painful  cracks  in  the  mucous  mem- 
brane, is  employed  to  relieve  the  pain  of  fissui'e  of  the  anus. 

In  almost  all  forms  of  inflammatory  pain,  especially  if  the  in- 
flammation be  at  or  near  the  surface,  belladonna  preparations  are 
iiseful.  The  most  suitable  application  is  the  glycerine  of  belladonna, 
which  is  made  thus  :— One  ounce  of  extract  of  belladonna,  one  drachm 
of  hot  water,  and  of  glycerine  sufficient  to  make  two  ounces.  This 
pigment  smeared  thickly  over  the  painful  part,  and  then  covered  with 
lint  or  cotton  wool,  is  most  effective  as  a  local  sedative;  in  more  acute 
cases,  hot  fomentations  may  be  applied  over  the  belladonna.  This  treat- 
ment serves  not  only  to  allay  the  pain,  but  also  to  modify  and  subdue 
the  inflammation.  Belladonna  is  effectual  also  in  forms  of  inflamma- 
tion which  threaten  to  end  in  abscess.  Thus  Mr.  Christopher  Heath 
has  shown  that  belladonna  will  prevent  the  formation  of  abscesses 
in  the  neck  and  elsewhere,  and  after  the  onset  of  suppuration  will 
check  pain  and  inflammation.  The  belladonna  treatment  of  boils  and 
carbuncles  often  succeeds.    {See  Sulphides  and  Poultices.) 

Belladonna,  employed  either  internally  or  externally,  checks,  and 
even  suppresses,  the  secretion  of  certain  glands.  This  is  true  of  the 
mammary,  sudoriparous,  and  salivary  glands,  and,  possibly,  of  other 
glands  also.  Belladonna,  it  is  well  known,  will  arrest  the  secretion 
of  milk,  and  is  employed  with  great  advantage  when,  from  any  cause 
(the  mother  being  unable  to  suckle  her  child)  the  breasts  become 
swollen,  exquisitely  painful,  and  threaten  to  inflame  and  suppurate, 
unless  the  tension  of  the  ducts  is  relieved.  If,  in  such  case,  the  milk 
cannot  be  drawn  off  artificially,  the  secretion  must  be  suppressed  by 
means  of  belladonna,  which  should  be  applied  early,  before  inflamma- 
tion has  set  in.  If  this  be  done,  the  swollen,  painful  breast  will 
gradually  diminish  in  size,  and  within  a  few  hours  may  become  soft, 
comfortable,  and  painless.  But,  even  if  inflammation  has  set  in,  and 
the  breasts  have  become  tense,  shiny,  hard,  knotty,  red,  and  acutely 
painful,  the  continuous  application  of  belladonna  for  twenty-four  or 
forty-eight  hoiu-s  may  still  remove  the  inflammation  and  tension,  and 
arrest  the  impending  abscess.  The  rapid  relief  which  this  treatment 
gives  in  these  cases  will,  indeed,  greatly  astonish  any  one  u.naccus- 
tomed  to  its  use,  and  it  should  be  employed  in  all  cases,  no  matter 
how  far  the  inflammation  has  advanced,  for  it  will  often  arrest  the 
progress  of  an  inflammation,  otherwise  almost  certain  to  suppurate. 
Even  should  it  fail  to  prevent  suppuration,  it  will  reduce  inflamma- 
tion, subdue  the  pain,  and  greatly  limit  the  inevitable  abscess. 
^  The  liniment,  the  extract  mixed  with  an  equal  quantity  of  glyce- 
rine, the  ointment,  or  a  drachm  of  the  tincture  to  an  ounce  of  olive 
oil,  or,  again,  two  drachms  of  the  liniment  mixed  with  an  ounce  of 
lard,  one  or  other  of  these  preparations  should  be  smeared  or  lightly 
rubbed  over  the  whole  breast,  but  especially  over  the  areola  around 
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the  nipple.  The  liniment  is  speedily  effectual,  but,  upon  the  whole, 
the  glycerine  of  belladonna  is  perhaps  the  most  satisfactory. 

Frequent  fomentations  with  very  hot  water,  unless  cooler  water 
should  be  found  more  agreeable  and  soothing,  form  an  excellent  adjunct, 
but  the  nurse  must  be  cautioned  to  wipe  the  skin  perfectly  dry  heiove 
applying  the  belladonna,  or  friction  with,  say,  the  liniment  may  pro- 
duce a  sore. 

Dr.  Gabb,  of  Hastings,  tells  me  that  he  finds  the  combination  of 
belladonna  with  the  application  of  an  ice  bag  most  useful  in  threatened 
milk  abscess.  He  smears  the  nipple  and  surrounding  parts  with 
extract  of  belladonna  and  glycerine,  and  covers  the  breast  with  an  ice 
bag.    The  application  of  ice  must  be  strictly  continuous. 

Belladonna  will  arrest  not  only  the  secretion  of  milk,  but,  also,  the 
secretion  of  perspiration.  A  man  forty-five  years  old  had  been 
troubled  for  many  months  with  profuse  sweating  of  the  right  side  of 
the  face  and  neck,  Avhich  used  to  break  ont  on  the  slightest  exertion, 
or  when  near  a  fire,  or  if  excited ;  the  perspiration  would  run  down 
his  face  and  neck  in  streams,  soaking  the  collar  and  the  band  of  the 
shirt.  His  face  would  show  neither  redness  nor  injection,  but  the 
sweat  had  produced  an  abundant  crop  of  miliary  vesicles,  strictly 
limited  to  one-half  the  face.  The  liniment  of  belladonna,  applied  two 
or  three  times  a  day,  abated  this  excessive  sweating  considerably,  and 
reduced  it  to  little  more  than  the  natural  amotint. 

The  effect  of  belladonna  in  this  instance  led  me  to  test  its  influence 
over  other  kinds  of  sweating,  and  I  found  that  if  used  twice  or  thiice 
a  day,  the  liniment  will  completely  check  the  sweating  that  soaks  the 
pillows  and  bedews  the  head  and  face  of  young  children  who  have  been 
sleeping.  After  a  few  days  the  application  may  be  discontinned,  and 
there  will  be  no  return  of  the  perspiration.  Again,  many  healthy 
adults  are  troubled  all  their  lives  with  profuse  sweating  of  the  hands 
or  feet,  sometimes  so  copious  as  to  run  off  in  drops,  and  especially 
noticeable  at  the  tips  of  the  fingers,  and  the  ball  of  the  thumb. 
Belladonna  liniment  rubbed  into  the  hands  three  or  four  times  a  day 
will  often,  in  time,  diminish  and  sometimes  comj)letely  an-est  this 
annoying  affection,  although,  no  doubt,  there  are  cases  in  which  the 
treatment  fails.  The  sweating  may,  at  any  rate,  be  arrested  for  a 
considerable  time,  and  sometimes  the  good  effects  are  permanent. 

Since  the  publication  of  the  foregoing  remarks  I  have  made  many 
fresh  observations,  which  confirm  the  efficacy  of  belladonna  in  check- 
ing sweating.  Thus,  a  patient,  who  all  her  life  had  suffered  from 
profuse  sweating  of  the  left  side  of  the  body,  was  able  to  completel}'' 
check  the  sweating  by  rubbing  belladonna  ointment  into  the  face 
twice  or  three  times  a  day.  Again,  in  cases  of  local  sweating  of  the 
loins,  affecting,  may  be,  a  surface  a  little  larger  than  the  hand, 
belladonna  has  checked  the  perspiration,  and  likewise  cured  the 
eczema  which  had  been  excited. 
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Many  experimeatrf  of  tho  following  kind  have  likewise  been  insti- 
tuted. On  several  occasions  a  patient,  after  undergoing  a  sweating  in 
the  hot-air  bath,  has  been  rubbed  with  belladonna  ointment  on  one  side 
of  the  face  for  a  quarter  of  an,  hour,  three  times  a  day,  for  two  or  three 
days  in  succession.  The  bath  of  the  same  temperature  and  duration 
has  then  been  repeated,  and  the  sweating,  both  during  the  bath  and 
after,  has  been  very  greatly  lessened ;  moreover,  the  effect  has  been 
general,  although  the  ointment  will  have  been  applied  only  to  one 
side  of  the  face.  In  some  cases  the  ointment  was  rubbed  into  the 
chest,  but  the  effects  were  much  less  marked  than  when  applied  to 
the  face,  possibly  because  lesy  ointment  was  absorbed  by  the  thicker 
skin  of  the  chest. 

Inasmuch  as  the  local  application  checked  sweating  over  the  whole 
body,  it  was  argued  that  it  acted  probably  by  absorption,  and  this  led 
to  the  internal  administration  of  belladonna.  The  repressive  effect, 
however,  was  apparently  less  than  when  locally  applied,  possibly 
because  in  the  cases  in  point  the  amount  of  the  drug  swallowed  was 
less  than  that  absorbed  by  the  skin.  The  internal  administration  of 
belladonna  does,  however,  effectually  control  sweating,  and  particu- 
larly in  the  case  of  weakly  children  perspiring  profusely  after  exer- 
tion, or  whilst  sleeping.  In  the  curious  case  of  a  middle-aged  man, 
who,  after  much  mental  worry,  suffered  from  excessive  sweating  of 
both  cheeks,  coming  on  while  eating  (the  tendency  being  promoted 
by  hot  meat  or  vinegar)  but  ceasing  immediately  after  the  meal,  ten 
drops  of  tincture  of  belladonna,  thrice  daily,  checked  the  sweating 
completely.  This  man  passed,  at  times,  a  profuse  quantity  of  pale 
urine. 

Employed  hypodermically,  atropine  checks  sweating  promptly. 
After  repeated  experiments,  I  find  that  during  the  profuse  sweating 
produced  by  the  hot  chamber  of  the  Turkish  bath,  one  hundredth  or 
one  two-hundredth  of  a  grain  of  atropine  will,  in  a  few  seconds, 
completely  dry  the  skin,  and  maintain  it  dry,  notwithstanding  the 
continuance  of  the  bath.  These  experiments  led  me  to  employ  bella- 
donna hypodermically  in  the  sweating  of  phthisis,  and  other  exhaust- 
ing diseases,  and  I  found  that  one  hundredth,  or  even  one  two- 
hundredth  of  a  grain,  would  generally  arrest  the  sweating,  some- 
times for  more  than  one  night,  and  that  in  phthisis  it  made  the 
patient  sleep  better,  and  quieted  the  cough.  Dr.  Murrell  made,  at 
my  request,  sixty  experiments  on  phthisical  patients,  and  he  found 
that  the  drug  was  equally  successful  in  men  and  women,  in  febrile 
and  non-febrile  cases,  in  the  prostrate  and  comparatively  strong,  but 
that  it  failed  in  about  8  to  10  per  cent.  Sometimes  its  effects  are 
delayed :  thus,  if  administered  at  bedtime,  it  may  not  check  sweating 
till  the  following  night ;  or  its  beneficial  influence  may  extend  over 
several  nights,  and  then  gradually  wear  off,  each  night  the  perspira- 
tion returning  a  little  earlier.    In  a  few  cases  it  permanently  checks 
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the  sweating.  This  treatment,  unfortunately,  produces  a  disagree- 
able dryness  of  the  throat,  but  since  many  phthisical  patients  suffer 
already  m  this  way,  the  slight  aggravation  of  the  dryness  is  scarcely 
noticeable.  Atropine  may  be  given  as  a  pill  in  one-fiftieth  to  one- 
seventieth  of  a  grain. 

Belladonna  checks  the  secretion  of  the  abundant  foul-smelling  sweat 
from  the  feet,  which  is,  occasionally,  a  very  troublesome  symptom. 
Thus  we  meet  with  cases  where  the  soles  of  the  feet  are  very  tender, 
and  the  skin  peels  ofF  in  large  flakes,  leaving  the  dermis  very  red  ; 
this  condition,  which  is  accompanied  by  much  sweating  of  the  feet, 
and  is  probably  produced  by  the  sweating,  is  apt  to  persist  for  years, 
but  may,  in  some  cases,  be  cured  in  ten  days  or  a  fortnight  by  the 
local  application  of  belladonna  night  and  morning.  In  making  the 
liniment,  for  this  purpose,  eau  de  Cologne  may  be  used  instead  of 
simple  spirit. 

In  checking  sweating  about  the  head  and  face  too  much  liniment 
should  not  be  applied  at  one  time,  lest,  by  absorption,  it  dilate  the 
pupil  and  obscure  the  sight. 

In  the  cases  just  described  it  was  experimentally  proved  that  the 
effects  were  due  to  the  belladonna  and  not  to  the  spirit. 

Belladonna  checks  salivary  secretion,  and  induces  dryness  of  the 
mouth  and  throat. 

The  sahvcary  glands  are  supplied  by  nerve  fibres  derived  from  the  seventh ; 
these  which  proceed  to  the  submaxillary  gland  running  in  the  chorda  tympani 
nerve.  Through  this  nerve  the  submaxillary  gland  is  stimulated  to  secre- 
tion. Thus,  if  an  acid  is  placed  on  the  tongue,  the  secretion  from  this  gland 
becomes  abundant,  but  if  the  chorda  tympani  nerve  is  divided,  acids  applied 
to  the  tongue  or  mucous  membrane  of  the  mouth  fail  to  produce  this  secre- 
tion. If  the  distal  end  is  electrically  stimulated,  we  produce  the  same  effects 
as  we  obtain  by  the  application  of  an  acid  to  the  mouth ;  e.g.,  we  cause  the 
arteries  leading  to  the  submaxillary  gland  to  enlarge,  and  the  blood  to  pass 
so  quickly  through  the  gland  that  its  veins  pulsate  and  become  filled  with 
arterial  blood,  whilst  at  the  same  time  an  abundant  secretion  pours  from 
the  gland.  If  atropia  is  given  to  the  animal,  neither  acids  introduced 
into  the  mouth  nor  stimulation  of  the  chorda  tympani  will  excite  submaxil- 
lary secretion.  How  is  this  arrest  produced  ?  Does  the  belladonna  prevent 
the  flow  of  a  sufficient  supply  of  blood  to  the  gland  and  so  arrest  secretion  ? 
This  view,  formerly  accepted,  is  now  held  to  be  erroneous,  for  though  atropia 
will  diminish  the  blood-supply,  still,  if  the  chorda  tympani  nerve  is  stimulated, 
the  vessels  will  dilate,  and  abundant  blood  be  sent  to  the  gland  without  augment- 
ing  the  secretion.  The  action  of  atropine,  therefore,  is  not  due  to  its  paralyzing 
effect  on  the  vaso-dilator  fibres  of  the  chorda  tympani,  and  it  is  inferred  that 
this  nerve  must  contain  other  fibres  distributed  to  the  cells  of  the  gland— in 
fact,  secretory  fibres,  and  that  belladonna  paralyzes  these  fibres  of  the  chorda 
tympani.  I  would  point  out  that  atropine  may  possibly  act  directly  on  the 
gland  cells,  this  hypothesis  explaining  the  foregoing  facts  as  satisfactorily  as 
does  the  assumption  of  the  existence  of  secretory  fibres. 

Experiments  indicate  the  existence  of  sweat  centres.  Luchsiuger  believes 
that  these  centres  are  situated  in  the  lumbar  and  the  lower  part  of  the  dorsal 
region  of  the  spinal  cord.   Nawrocki  believes  that  the  medulla  contains  a 
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sweat  centre.  It  has  been  demonstrated  by  Luclisinger  and  Ostrumoff  that 
the  sweat  fibres  run  with  the  vaso-motor  iibres.  Luchsinger  and  Nawroclii 
show  that  pilocarpine  and  atropine  affect  the  sweat  production  by  their  action 
on  the  periphery  of  the  sweat  apparatus,  and  perhaps  by  an  action  on  the 
centres  as  Avell.  Dr.  Ott  and  Mr.  W.  Field  have  also  shown  that  muscarin 
excites  sweating  by  its  action  on  the  peripheral  sweat  apparatus.  Belladonna, 
as  we  have  just  seen,  affects  the  salivary  secretion  by  its  action  on  the  peri- 
pheral part  of  the  secretory  nerves,  and  noAv  in  respect  of  the  cutaneous 
secretion  it  is  f  lurther  proved  that  atropine,  pilocarpine,  and  muscarine  act  on 
the  same  part  of  the  sweat  nerves. 

Dr.  Cook  has  recently  reported  cases  of  salivation  from  mercury  and 
scurvy,  cured  by  the  hypodermic  injection  of  atropia. 

Eecollecting  that  in  acne  there  is  over-abundant  secretion  from  the 
sebaceous  follicles,  I  have  been  induced  to  use  belladonna  in  the  hope 
of  checking  it,  and  in  fact  this  treatment  has  seemed  to  me  to  be  of 
some  slight  service. 

The  extract  in  conjunction  with  tannin,  in  the  proportion  of  one  or 
two  grains  of  extract  to  six  or  eight  of  tannin,  is  recommended  by 
Trousseau  in  leucorrhoea  with  ulceration  of  the  os  uteri,  and  in 
neuralgia  of  the  uterus.  In  the  former  belladonna  arrests'  the  too 
abundant  secretion  from  the  mucous  glands,  its  action  in  this  respect 
being  assisted  by  the  tannin;  in  both  afFections  belladonna  is  service- 
able  as  a  means  of  relieving  pain.  The  mixture  of  belladonna  and 
tannm  may  be  wivapped  in  cotton-wool,  or  made  into  a  bolus  with 
cocoa-nut  fat,  and  placed  in  contact  with  the  painful  and  over-secret- 
ing OS.  Some  obstinate  forms  of  leucorrhoea  yield  completely  to  this 
treatment. 

When  the  disease  depends  on  a  too  free  secretion  of  the  mucous 
glands  about  the  os  uteri,  and  when  this  condition  is  associated  with 
much  pam,  the  following  injection  yields  good  results  :-bicarbonate 
of  soda,  a  drachm  ;  tincture  of  belladonna,  two  ounces  ;  water,  a  pint 
.The  syringe  should  be  introduced  as  far  as  possible,  while  the 'patient 
lies  on  her  back,  with  the  buttocks  raised  by  a  pillow,  while  one  or 
two  .syringefuls,  used  cold,  should  be  injected  into  the  vagina  and 
made  to  reach  the  mouth  of  the  uterus.  The  dorsal  position  should  be 
mamtamed  for  a  few  minutes,  so  as  to  allow  the  wash  to  remain  in 
contact  with  the  os  uteri. 

Among  the  most  important  local  actions  of  belladonna  we  have  the 
efFects  iipon  the  eye  :-dropped  into  the  conjunctival  sac,  or  applied  to 
the  .surrounding  skin,  or  introduced  into  the  stomach,  preparations 
oi  belladonna  produce  very  speedily  extreme  dilatation  of  the  pupil 
This  dilatation  is  one  of  the  most  characteristic  symptoms  of  bella- 
donna. The  dilatation  of  the  pupil  is  attended  by  paralysis  of  the 
muscle  of  accommodation  and  by  rise  of  intra-ocular  tension.  The 
balance  of  evidence  favours  the  view  that  the  pupil  effects  are  the 
result  of  a  paralysis  of  the  terminal  filaments  of  the  oculo-motor 
nerve,  associated,  probably,  with  a  stimulation  of  the  endings  of  the 
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sympathetic,  the  latter  causing  some  active  dilatation.  On  this  view 
the  widening  of  the  pupil  will  be  partly  passive,  partly  active.  It 
seems  possible  also  that  the  pupil  effect  is  a  local  one,  and  that  when 
belladonna  acts  upon  the  eye  after  internal  administration  it  does  so  by 
being  carried  in  the  blood  stream  to  the  eye  and  there  acting  (consult 
H.  0.  Wood,  Therapeutics).  Luchsinger  finds  that  atropia  paralyses 
smooth  muscular  fibre,  but  not  striped  muscular  fibre ;  hence  it  does  not 
affect  the  striped  muscular  fibres  of  the  irides  of  birds  and  reptiles.  In 
iritis,  and  some  other  eye  diseases,  solutions  of  atropia  are  used  to  pro- 
duce dilatation  of  the  pupil,  and  to  break  down  adhesions.  It  is  much 
iised  to  prepare  the  eye  for  ophthalmoscopic  examination,  and  estimate 
refractions.  In  conjunctivitis,  and  other  superficial  inflammations  of 
the  eye,  belladonna  is  employed  both  locally  and  internally.^ 

Passing  now  to  the  action  of  belladonna  upon  the  alimentary  tract, 
we  note  first  that  a  full  dose  of  belladonna  produces  great  dryness  of 
the  tongue  and  roof  of  the  mouth,  the  dryness  extending  down  the 
pharynx  and  larynx,  and  inducing,  consequently,  some  difficult}'-  in 
swallowing,  together  with  hoarseness,  and  even  dry  cough ;  a  large 
dose  will  sometimes  induce  drjmess  of  the  Schneiderian  membrane, 
and  sometimes  dryness  and  much  injection  of  the  conjunctiva.  Harley 
produced  ophthalmia  in  a  dog  by  belladonna. 

"After  about  two  hours,"  says  Dr.  J.  Harley,  "the  dryness  of  the 
mouth  gives  way,  to  be  replaced  by  a  viscid,  sticky,  acid,  and  foul- 
smelling  secretion,  and  the  mucous  membrane  becomes  clammy,  and 
the  tongue  is  covered  with  a  white  fur."  Several  of  these  symptoms 
indicate  the  influence  of  belladonna  in  arresting  secretion,  of  which 
mention  has  already  been  made. 

In  several  instances  of  disease,  on  the  other  hand,  Harley  has 
known  belladonna  to  cleanse  and  moisten  the  tongue,  e.g.  in  typhus 
fever  patients.  Belladonna  is  also  employed  in  several  inflammatory 
affections  of  the  throat,  its  good  effects  being  most  apparent  when  the 
throat  and  tonsils  are  acutely  inflamed  and  swollen.  It  may  be  given 
in  combination  with  aconite,  but  the  influence  of  aconite  on  this  form 
of  inflamed  throat,  provided  that  the  pulse  is  full,  and  the  skm  hot 
and  dry,  exceeds  that  of  belladonna. 

The  influence  of  belladonna  on  digestion  is  not  known. 

It  is  not  yet  satisfactorily  ascertained  in  what  way  belladonna 
affects  the  intestines  ;  but,  bearing  in  mind  its  influence  on  the  lining 
membrane  of  the  mouth,  it  may  be  conjectured  that  belladonna  lessens 
the  secretion  of  the  intestinal  canal.  It  has  been  asserted  by  some 
that  belladonna  increases  the  peristaltic  movements  of  this  canal,  but 
others  insist  that,  whether  given  in  small  or  large  doses,  belladonna 
weakens  the  peristaltic  contractions.  Yet  others  assert  that  in  small 
doses  it  increases  peristalsis,  but  that  in  large  doses  it  paralyzes  the 

1  With  any  suspicion  of  glaucoma  we  shall  not  use  it. 
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muscular  coat  of  the  intestine;  they  maiutain,  indeed,  that  bella- 
donna affects  all  unstriped  muscular  fibre  in  this  twofold  way. 

It  has  been  experimentally  proved  that  the  drug  paralyzes  the 
terminations  of  the  inhibitory  fibres  of  the  splanchnics  distributed 
to  the  intestines,  for,  whilst  stimulation  of  the  splanchnics  will  stop 
intestinal  movement,  small  doses  of  atropia  will  prevent  this  arrest. 

Trousseau  recommended  belladonna  in  obstinate  constipation,  and 
no  doubt,  in  many  instances,  it  does  succeed  admirably.  He  advised 
doses  beginning  at  one-sixth  to  one-fourth  of  a  grain  of  the  extract  to 
be  taken  once  a  day,  either  night  or  morning,  and  gradually  increased 
till  ultimately  four  or  five  pills,  each  containing  the  above  dose,  were 
taken  at  a  single  dose ;  when  the  constipation  was  removed,  the  medi- 
cine would  be  diminished  or  discontinued.  Dr.  Nunneley  finds  this 
treatment  useful  in  all  forms  of  constipation,  especially  when  co- 
existing with  dyspepsia,  and  characterized  by  a  thinly-furred  tongue, 
with  prominent  red  papillse  at  the  tip,  epigastric  tenderness,  pain 
after  food,  and,  often,  more  or  less  headache ;  it  ensures  a  natural 
evacuation  daily.  The  treatment  must  be  continued  a  fortnight  or 
thi-ee  weeks.  The  late  Mr.  Poster,  of  Huntingdon,  employed  a  small 
dose  of  belladonna  to  prevent  the  constipating  effects  of  iron.  In 
some  of  the  severest  cases  of  constipation  where  powerful  pu.rgativea 
have  failed,  a  suppository  containing  one  or  two  grains  of  the  extract 
has  opened  the  bowels. 

Belladonna  often  relieves  colic  of  the  intestines,  and  is  especially 
serviceable  in  the  colic  of  children. 

That  the  active  principle  of  belladonna  is  readily  absorbed  into  the 
blood  is  proved  by  the  symptoms.  After  a  considerable  dose  of 
belladonna,  the  face  becomes  much  flushed  ;  the  eye  bright,  dry,  and 
injected ;  the  pupil  dilated ;  the  sight  dim  and  hazy ;  while  the 
power  of  accommodation  in  the  eye,  for  instance,  is  lost.  The  mind 
and  senses  are  peculiarly  affected.  The  ideas,  at  first  rapid  and  con- 
nected, become  incoherent  and  extravagant,  and  there  is  often  decided 
delirium,  with  pleasing  illusions.  Sometimes  the  patient  is  seized 
with  restlessness,  keeps  continually  moving,  and  cannot  be  qiTieted. 
A  kind  of  somnambulism  is  occasionally  observed,  and  cases  are  re- 
corded in  which,  under  the  influence  of  belladonna,  the  patient  will  for 
long  periods  perform  the  movements  customary  to  his  occupation  ;  it  is 
narrated  of  a  tailor  that  he  would  sit  for  hours  moving  his  hands  and 
arms  as  if  sewing,  and  his  lips  as  if  talking. 

The  delirium  may  be  furious  and  dangerous,  requiring  restraint ; 
nay,  it  is  recorded  of  a  man  poisoned  by  this  drug,  that  so  violent 
did  he  become  that  he  was  ordered  to  be  confined  in  a  mad-house. 
Sometimes  a  very  small  dose  will  induce  mental  disturbance,  and  so 
great  is  the  susceptibility  of  some  people  that,  even  when  applied  to 
the  skin  in  the  form  of  the  plaster  or  ointment,  belladonna  will  induce 
marked  cerebral  disorder. 
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It  is  evident  then  that  belladonna  affects  the  cerebrum,  Albertoni 
has  proved  experimentally,  however,  that  it  has  no  influence  on  the 
motor  centres. 

Belladonna  weakens  the  muscular  power,  renders  the  gait  un- 
steady and  staggering,  so  that  a  patient,  having  lost  control  over 
his  movements,  may  run  against  objects  which  he  sees,  yet  desires  to 
avoid. 

This  loss  of  power  is  due  not  to  the  action  on  the  muscles,  but  to 
the  action  of  atropine  on  the  motor  nerves,  atropine  paralyzing  both 
the  terminations  and  the  trunks  of  the  motor  nerves. 

Some  experiments  which  I  made  with  the  assistance  of  Dr.  Murrell 
have  convinced  us,  however,  that  some  of  this  paralysis  is  due  to  the 
depressing  effect  of  the  drug  on  the  spinal  cord. 

Atropine  affects  the  cord  and  may  excite  tetanus,  an  effect  long 
undetected,  till  it  was  pointed  out  by  Dr.  Eraser. 

Dr.  Fraser  has  shown  (1)  that  in  frogs  tetanic  symptoms  follow  the  sub» 
cutaneous  injection  of  a  dose  of  suliohate  of  atropine  equivalent  to  about 
1,000th  of  the  weight  of  the  animal ;  (2)  that  this  tetanus  sometimes  sets 
in  on  the  second  day,  but  more  frequently  on  the  third,  fourth,  or  fifth ; 

(3)  that  it  varies  in  its  duration  from  a  few  hours  to  seventeen  days ; 

(4)  that  it  is  due  to  the  action  of  the  drug  on  the  cord  {medulla  oblongata  and 
medulla  spinalis). 

In  conjunction  with  Dr.  Murrell  I  made  some  experiments  on  this  subject. 
Our  observations  were  made  during  the  months  of  iMay,  June,  and  July. 
The  frogs  used  for  the  experiments  Avere,  with  a  few  exceptions,  the  ordinary 
Rana  temporaria.  We  employed,  except  when  the  contrary  is  stated,  a  1  in 
20  solution  of  sulphate  of  atropine  in  water,  the  requisite  dose  being  injected 
either  under  the  skin  of  the  back  or  into  the  axilla.  The  first  twelve  cases 
were  observed  thrice  daily,  between  seven  and  eight  in  the  morning,  one  and 
two  in  the  afternoon,  and  five  and  six  in  the  evening.  In  the  subsequent  ex- 
periments observations  were  made  much  more  frequently,  with  the  view  of 
determining  how  rapidly  paralysis  occurred,  how  soon  it  reached  its  height, 
and  how  quickly  it  declined.  In  some  cases  the  animal  was  under  almost 
continuous  observation  for  many  hours,  in  others  the  notes  were  taken  every 
eight  or  ten  minutes  for  the  first  hour,  and  hourly  for  every  three  hours  sub- 
sequently. We  may  take  this  opportunity  of  explaining  that  whenever  we 
employ  the  term  "  pithed  and  pegged,"  we  mean  division  of  the  cord  by  cut- 
ting, and  destruction  of  the  brain  by  the  introduction  of  a  piece  of  wood  into 
the  cranial  cavity.  Like  Dr.  Fraser,  we  often  obtained  strong  tetanus  from 
the  subcutaneous  injection  of  ^atropine,  but  found  that  his  dose  (from  to 
weight  of  the  frog),  usually  killed  our  animals  instead  of  producing 
the  desired  result.  With  a  smaller  dose,  however,  namely,  from  to 
we  were  more  successful."  In  our  experiments  the  tetanus  commenced  earlier 
than  in  Dr.  Eraser's,  our  average  period  of  onset  being  twenty  hours.  In  one 
case  it  was  well  marked  in  three  hours,  whilst  in  the  longest  it  was  delayed 
twenty-eight  hours.  With  us,  also,  it  lasted  for  a  shorter  time  than  that 
recorded  by  Fraser,  for  in  one  animal  it  continued  only  eight  hours,  and 
never  in  any  instance,  did  it  exceed  five  days.  We  imagine  that  these 
diff'erences  must  be  due  to  the  time  of  the  year  at  which  the  observations 

were  made.  .         .      ■     n  n 

Why  is  the  tetanus  so  long  delayed  after  atropme  poisoning  ?  One  writer. 
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referring  to  Dr.  Eraser's  paper,  says  that  the  paralysis  of  the  motor  nerves 
prevents  the  tetanic  condition  of  the  cord  from  displaying  itself  on  the 
muscles,  but  Dr.  Fraser  himself  nowhere  makes  this  assertion,  and,  indeed, 
his  cases  prove  the  contrary. 
This  proffered  explanation  we  hold  to  bo  erroneous,  for  the  following 


reasons  :- 


I.  Bezold  and  Blcebanm  have  shown  that  even  with  very  large  doses  it  is 
difficult  to  destroy  completely  the  conducting  power  of  the  motor  nerves,  and 
it  is  obvious  that  as  long  as  their  conductivity  is  in  the  smallest  degree 
retained  the  tetanic  condition  of  the  cord  must  produce  more  or  less  tetanus 
of  the  muscles. 

II.  The  onset  of  tetanus  is  delayed  even  in  cases  in  which  the  dose  of 
atropine  is  so  small  as  to  prodiice  but  slight  paralysis,  and  it  must  be 
admitted  that  if  the  motor  nerves  are  capable  of  conveying  voluntary  and 
normal  reflex  impressions  they  should  conduct  tetanic  stimuli.  In  many  of 
Eraser's  cases,  there  was  never  complete  loss  of  reflex  and  voluntary  power 
dui-iag  the  period  which  elapsed  between  the  injection  of  the  drug  and  the 
onset  of  tetanus.  Thus  it  will  be  found  that,  of  the  cases  in  which  he 
obtained  tetanus,  there  were  twelve  in  which  the  paralysis  was  incomplete, 
and  that  in  seven  of  the  thirteen  in  which  it  had  been  complete  a  partial 
recovery  of  reflex  and  voluntary  power  had  taken  place  for  a  day  or  more 
before  the  onset  of  tetanus.  In  eleven  of  our  own  twenty-six  cases  there 
was  incomplete  paralysis  of  reflex  action  and  voluntary  power,  and  in  all 
these  cases  the  onset  of  tetanus  was  delayed ;  in  two  cases,  moreover,  both 
voluntary  and  reflex  power  had  been  completely  regained  before  the  tetanus 
set  m.  In  one  case,  in  which  there  had  been  complete  paralysis,  this  began 
to  improve  five  and  a  half  hours  before  the  commencement  of  the  tetanus 

III.  If  the  poison  be  prevented  from  having  access  to  certain  limited 
regions  by  ligature  of  the  supplying  vessels,  the  onset  of  tetanus  will  still 
be  delayed  even  in  these  protected  parts.  Eraser  gives  an  account  of  four 
experiments,  in  which  he  adopted  this  mode  of  procedure.  In  three,  before 
poisoning  the  animal,  he  tied  the  femoral  vessels,  and  in  one  the  abdominal 
aorta,  and  yet  tetanus  did  not  occur  in  the  protected  limbs  till  twenty-two 
hours,  fifty-one  hours,  three  days,  and  twenty-two  hours  respectively. 

We  have  tested  the  action  of  atropine  on  ten  pithed  and  pegged  frogs,  in 
which  before  poisoning  the  abdominal  aorta  was  tied.  The  following  was 
ourmodeof  procedure:— We  first  divided  the  medulla  by  cutting  through 
the  occipito-atlantai  membrane,  and  then  passed  a  pointed  wooden  peg  up- 
wards through  the  foramen  magnum  into  the  skull,  so  as  to  destroy  the 
bram ;  we  then  tied  the  abdominal  aorta  just  above  its  bifurcation.  In  three 
cases  in  which  we  obtained  tetanus  it  was  delayed  for  twenty-five,  nine  and 
four  and  a  half  hours  respectively.  ' 

We  conclude,  then,  for  these  reasons,  that  the  late  occurrence  of  tetanus  in 
atropia  poisoning  is  not  due  to  paralysis  of  the  motor  nerves,  but  that  it  is 
owing  to  a  slow  action  upon  the  cord.  It  appears,  indeed,  that  whilst  the 
poison  'paralyzes  quickly,  it  takes  many  houi-s,  nay,  even  days,  before  it 
tetanizes. 

Accepting  this  it  has  been  suggested  that  this  delayed  tetanus, 
which  often  sets  in  from  the  third  to  the  fifth  day,  cannot  be  due 
directly  to  the  atropia,  but  must  depend  on  some  products  slowly 
formed  within  the  body  by  or  from  the  atropine. 

Leaving  this  question  we  note  next  that  the  afferent  nerves  are 
unaffected,  or  but  little  affected  by  atropine. 
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Most  observers  state  that  atropine  produces  severe  pain  in  the 
head,  located  generally  over  the  forehead,  and  in  the  eyes,  sometimes 
over  the  top  of  the  head.  Singing  in  the  ears  is  also  liable  to  occur, 
Avith  more  or  less  giddiness. 

In  persons  poisoned  by  this  plant  a  scarlet  rash  often  breaks  out  on 
the  skin,  a  rash  said  to  be  like  that  of  scarlet  fever,  and  to  be  most 
marked  in  the  neighbourhood  of  the  joints.  Mr.  J.  G.  Wilson  reports 
a  case  in  which  the  local  application  of  belladonna  produced  a  general 
red  rash,  with  redness  of  the  throat  and  dilated  pupils. 

Spasmodic  contraction  of  the  sphincter  of  the  bladder  has  been  ob- 
served not  imfrequently  in  belladonna  poisoning. 

The  first  effect  of  belladonna  on  the  pulse  is  to  increase  its  fre- 
quency, fulness,  and  force,  to  the  extent  even  of  fifty  to  sixty  beats  in  . 
the  minute ;  ^  moderate  doses  at  the  same  time  increase  the  blood- 
pressure,  probably  by  an  influence  on  the  vaso-motor  centre.  Under 
large  doses  arterial  pressure  falls,  from  direct  paralysis  of  the  muscu- 
lar coat  of  the  blood-vessels.  The  condition  of  the  circulation  con- 
tinues till  the  tongue  and  mouth  become  moist  and  clammy,  when 
the  pulse  diminishes  in  frequency,  and  loses  strength  (J.  Harley). 
In  fatal  cases  the  pulse  grows  rapid,  intermittent  and  weak.  Dr.  J. 
Harley  considers  belladonna  a  powerful  heart  tonic,  and  he  points  out 
that  it  serves  to  reduce  the  frequency  and  to  strengthen  the  beats  of 
the  heart  when  weakened  by  disease. 

Atropia  paralyzes  the  terminations  of  the  vagi,  for  in  animals 
poisoned  by  atropia  neither  section  nor  galvanization  of  the  vagi 
affects  the  heart.  When  injected  into  the  carotid,  so  as  to  reach  the 
central  nervous  system  before  the  nerves,  atropia  first  reduces  the 
number  of  the  heart's  beats,  showing  that  it  stimulates  the  vagal 
nucleus  ;  svxbsequently  it  paralyzes  the  terminations  of  the  vagi. 

It  would  appear  that  it  is  not  exactly  the  terminations  of  the  vagi,  which 
are  paralyzed  by  atropia,  but  an  intracardiac  inhibitorj'  apparatus.  For 
Avhilst  after  poisoning  by  curare,  stimulation  of  the  vagi  lias  no  effect  on  the 
heart,  this  is  at  once  arrested  by  the  application  of  the  electrodes  to  the  sinus 
of  the  heart ;  curare,  indeed,  paralyzing  the  terminations  of  the  vagi,  but 
leaving  unaffected  an  inhibitory  apparatus  in  the  heart  itself.  After  jioison- 
ing  by  atrojsia,  on  the  other  hand,  neither  stimulation  of  the  vagi  nqr  of  the 
sinus  affects  the  heart,  whence  it  is  concluded  that  atropia  i:iaralyzes  the 
intracardiac  inhibitory  apparatus. 

Atropia  is  considered  to  stimu.late  the  cardiac  accelerator  nerve. 
Both  reasoning   and  experiment  led  Mr.  Schiifer,  Professor  of 
Physiology  at  University  College,  to  recommend  the  use  of  atropia 

'  Dr.  Nunneley  asserts  that  in  the  frog  belladonna  neither  increases  the 
frequency  of  the  heart's  beats  nor  dilates  the  pupil,  and  this  statement  has 
been  abundantly  corroborated  in  resiDect  to  its  action  on  the  heart,  showing 
that  belladonna  must  affect  the  frog  otherwise  than  man  and  some  animals, 
such  as  the  dog,  the  horse,  etc. 
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during  the  iuhalatiou  of  cliloroform.  The  chief  source  of  danger 
during  the  use  of  chloroform  is  its  depressing  action  on  the  heart,  the 
heart,  in  many  fatal  cases,  suddenly  ceasing  to  beat.  This  action,  Mr. 
Schiifer  believes,  is  due,  in  some  cases,  to  the  chloroform  stimula- 
ting the  inhibitory  cardiac  apparatus  ;  in  some  others,  doubtless,  the 
sudden  death  is  due  to  the  effect  of  the  operation  on  the  nervous 
system.  Thus,  it  is  well  known,  that  when  the  leg  of  a  frog  is  crushed, 
the  heart  stops,  but  that  division  of  the  vagi  prevents  this  stoppage. 
Now  Schiifer  argues  that  a  dose  of  atropia,  sufficient  to  quicken  the 
pulse,  i.e.,  to  paralyze  the  inhibitory  cardiac  apparatus,  will  prevent 
the  arrest  of  the  heart  by  chloroform  or  shock. 
To  briefly  sum  up  the  action  of  atropine,  we  find  that : — 

1.  It  tetanizes  the  cord  and  heightens  its  reflex  functions ; 

2.  It  stimulates  the  respiratory  centre  and  the  inhibitory  centre  of 
the  heart ; 

3.  It  stimulates  the  cardiac  accelerator  nerve  or  its  centre  ; 

4.  It  stimulates  the  vaso-motor  centre,  and  so  heightens  arterial 
pressure  ; 

5.  It  paralyzes  the  motor  nerves,  first  affecting  the  trunk ; 

6.  It  paralyzes  the  terminations  of  the  vagi  in  the  heart ; 

7.  It  paralyzes  the  terminations  of  the  secretory  nerves  of  the 
salivary  glands,  and  those  of  the  sweat  glands  ; 

8.  It  paralyzes  the  terminations  of  the  inhibitory  fibres  of  the 
splanchnics ; 

9.  Large  doses  depress  slightly  the  functions  of  the  afferent 
nerves  ; 

10.  It  paralyzes  the  terminations  of  the  oculo  -  motor  nerves, 
and  stimulates  the  sympathetic  (so  far  as  the  iris  itself  is  con- 
cerned). 

It  appears  then,  that  whilst  to  a  large  part  of  the  central  nervous 
system  it  acts  as  a  "  stimulant,"  to  many  of  the  nerves  it  operates  as 
a  paralyzant. 

The  influence  of  belladonna  on  the  sympathetic  led  Dr.  R.  T.  Smith 
to  employ  it  in  two  cases  of  exophthalmic  goitre— a  disease  regarded 
by  some  as  due  to  paralysis  of  the  sympathetic  of  the  neck.  The 
effects  were  striking.  Five  minims  of  the  tincture  hourly  afforded 
great  relief  within  four  or  five  days,  though  the  disease  had  lasted  for 
more  than  a  year.  In  two  months  the  exophthalmos  had  much 
lessened.  Amongst  many  others  Dr.  Wilks  advocates  the  use  of  bella- 
donna in  exophthalmic  goitre,  he  orders  it  in  doses  of  i  grain  of  the 
extract  thrice  daily,  interrupting  the  prolonged  use  of  belladonna  by 
short  intervals  of  rest.  Dr.  Wilks  thinks  that  the  disease  may  exist 
without  either  exophthalmos  or  goitre,  and  he  treats  tachycardia  with 
perspiring  skin  on  the  same  lines,  holding  that  these  are  manifesta- 
tions of  the  same  affection.  Ilomceopathic  doctors  have  long  employed 
this  treatment. 


536 


BELLADONNA 


Trousseau  lias  employed  belladonna  successfully  in  epilepsy,  accord- 
ing to  the  following  method  During  the  first  month  of  treatment 
the  patient  takes  a  pill,  composed  of  extract  of  belladonna  and 
powdered  leaves  of  belladonna  (of  each  one-fifth  part  of  a  grain) ;  this 
he  takes  every  day,  if  the  attacks  occur  chiefly  in  the  daytime,  or  in 
the  evening  if  they  are  chiefly  nocturnal.  One  pill  is  added  to  the  dose 
every  month,  and,  whatever  be  the  dose,  it  is  always  taken  at  the 
same  period  of  the  day.  By  this  means  the  patient  may  reach  the  dose 
of  from  five  to  twenty  pills,  and  even  more."  The  dose  is  to  be  regu- 
lated by  circumstances.  This  treatment,  it  is  said,  yields  much  relief, 
even  when  it  fails  to  cure. 

Belladonna  often  allays  both  the  cough  and  oppressed  breathing  of 
asthma.  To  ensure  success  it  must  be  employed  in  considerable  dose, 
as  Dr.  H.  Salter  pointed  out,  and  I  have  often  verified.  Ten  minims 
of  the  tincture  every  two  or  three  hours,  a  quantity  generally  well 
borne,  is  often  sufficient ;  but,  if  any  of  the  undesired  symptoms  of 
belladonna  set  in,  the  dose  must  be  reduced.  If  the  patient  is  not 
very  susceptible  to  the  action  of  the  drug,  far  larger  doses  may  be 
required  ;  thus,  on  occasion  half  a  drachm  of  the  tincture,  hourly,  will 
be  well  and  advantageously  borne.  Such  doses  need  only  be  taken  at 
the  time  of  the  paroxysm,  but  this  may  last  several  days,  and  the 
medicine  should  then  be  given  in  the  quantity  recommended  till  an 
impression  has  been  made  on  the  disease.  The  efFect  will  be  found 
chiefly  satisfactory  in  either  averting  the  attack  or  in  rendering  it 
milder. 

Belladonna  is  one  of  the  best  remedies  in  whooping-cough ;  but,  to 
obtain  any  good  from  it,  it  must  be  employed  in  considerable  doses  as 
in  asthma.  To  children  two  and  three  years  old  I  have  often  given 
as  much  as  ten  minims  of  the  tinctui'e  every  hour,  and  this  quantity 
produces  usually  no  toxic  effect,  neither  dilating  the  pupil,  nor,  so  far 
as  one  can  judge  in  children  so  young,  making  the  throat  dry ;  it 
certainly  does  not  do  so  in  children  a  little  older,  who  are  able  to  ex- 
press their  feelings. 

Should  drowsiness,  delirium,  or  dilatation  of  the  pupil  occur,  the 
dose,  of  course,  must  be  diminished.  The  only  symptoms  which  I  have 
witnessed  from  these  large  doses  is  dilatation  of  the  pupil.  Children, 
it  is  well  known,  bear  belladonna  much  better  than  adults.  Some 
writers  state  that  children  become  rapidly  accu.stomed  to  belladonna, 
but  these  large  doses  may  be  given  from  the  first,  and,  in  the  course 
of  many  cases,  I  have  never  had  to  give  less  on  account  of  any  toxic 
effects  produced.  These  doses  will  often  reduce  much  the  severity 
and  frequency  of  the  cough,  even  during  the  period  when  it  is  most 
violent  and  convulsive,  but,  like  all  other  remedies  for  this  disease, 
belladonna  is  of  little  use  if  the  patient  is  exposed  to  cold  and  cutting 
winds.  If,  therefore,  the  weather  is  cold  the  child  should  be  confined 
to  the  house  and  to  a  warm  room  ;  if,  on  the  contrary,  the  weather  is 
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luild,  out-door  exercise  will  be  liiglily  beneficial :  cold  in  every  case 
must  be  most  carefully  avoided. 

While  there  cau  be  no  reasonable  doubt  of  the  great  efficacy  of 
belladonna  in  many  cases  of  whooping-cough,  it  must  be  admitted 
that  in  many  instances,  without  apparent  reason,  it  fails.  Influences, 
at  present  not  nnderstood,  appear  to  modify  its  effects ;  for  in  some 
epidemics  it  is  very  successful,  while  in  others  it  appears  to  be  in- 
operative. Belladonna  exerts  but  little  effect  on  whooping-cough 
when  bronchitis,  or  any  local  irritation  exists,  such  as  that  caused  by 
teething,  worms,  etc.  Accordingly  if  the  gums  are  red,  swollen,  and 
painful,  they  must  be  freely  lanced,  and  other  sources  of  irritation 
removed.  Belladonna  is  considered  of  especial  use  in  the  third  week 
of  the  attack — at  a  time,  that  is,  when  the  febrile  stage  has  passed 
away,  and  the  violence  of  the  convulsive  attacks  is  declining. 

Belladonna  is  often  useful  in  other  coughs,  although  with  our 
limited  knowledge  on  this  subject  it  is  impossible  to  lay  down  precise 
rules  for  its  employment. 

Belladonna  is  often  used  to  relieve  pain.  Dr.  Anstie  considers  it 
the  best  remedy  to  mitigate  every  kind  of  pain  in  the  pelvic  viscera. 

Some  neuralgias,  no  doubt,  yield  to  this  medicine ;  it  appears  to 
possess  most  efficacy  over  neuralgia  referable  to  the  fifth  nerve. 
Cases  are  recorded  of  relief  afforded  by  it  in  sciatica. 

Trousseau  recommended  the  following  method  of  treating  neu- 
ralgia :— To  administer  one-fifth  part  of  a  grain  every  hour  till  giddi- 
ness was  produced,  and  then  to  lessen  the  dose;  the  medicine  to  be 
continued,  however,  for  several  days. 

It  is  often  useful  in  certain  forms  of  headache— for  instance,  when 
the  pain  is  situated  over  the  brows  and  in  the  eye-balls,  which  seem 
as  if  too  large  for  the  head,  and  as  if  they  would  be  forced  out  of  the 
skull.  These  headaches  are  not  due  to  stomach  or  uterine  derange- 
ments ;  indeed,  very  often  their  cause  cannot  be  discovered.  They 
are  especially  prone  to  afFect  young  women,  and  they  seem  to  be  due 
to  weakness  and  overwork.  Three  minims  of  the  tincture  should  be 
given  every  three  hours. 

It  IS  said  that  belladonna  controls  the  delirium  of  fevers,  e.g.  of 
typhus  fever. 

Dr.  John  Harley  found  belladonna  useful  in  typhus  fever ;  it  slowed 
and  strengthened  the  pulse,  reduced  the  temperature,  moistened  the 
tongue,  and,  he  thought,  shortened  the  course  of  the  disease.  Its 
prolonged  use,  however,  makes  the  heart  irritable. 

Belladonna  has  been  recommended  as  a  preventive  of  scarlet  fever, 
but  so  much  prejudice  has  been  introduced  into  the  discussion  of  this 
question  that  it  is  difficult  to  conclude  whether  it  has  any  prophylactic 
virtues.  J  i    i  J 

Belladonna,  used  internally  or  externally,  is  certainly  efficacious  in 
erysipelatous  inflammation.    It  may  be  given  in  combination  with 
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aconite,  but  wlien  the  skin  is  hot 'and  pungent,  and  the  pulse  is  firm 
and  resistant,  aconite  exerts  over  this  inflammation  an  influence  far 
more  potent  than  that  of  belladonna. 

Belladonna  is  both  speedier  and  more  certain  than  any  other 
remedy  in  removing  that  troublesome  affection,  incontinence  of  urine. 
It  must  be  given  in  doses  of  from  ten,  twenty,  to  thirty  drops  of  the 
tincture  three  times  a  day ;  small  doses  often  fail  when  large  ones 
succeed  at  once.  It  may  take  a  fortnight  to  succeed.  Sometimes  the 
incontinence  is  not  limited  to  the  night,  but  may  trouble  the  child 
during  the  day.  These  severe  forms  will  often  yield  to  belladonna, 
but  while  in  some  cases  it  is  thus  effectual,  it  not  infrequently  fails 
altogether,  although  no  worms  infest  the  intestines,  nor  other  irrita- 
tion exists  about  the  rectum,  and  no  reason  is  obvious  to  account  for 
its  failure.  Stiychnine,  cantharides,  turpentine,  santonine,  or  gal- 
vanism, should  then  be  tried.  In  nocturnal  incontinence  the  child 
should  drink  but  little  for  some  hours  before  going  to  bed,  and  he 
should  be  waked  in  the  middle  of  the  night  to  pass  water. 

Belladonna  sometimes  checks  the  incontinence  of  urine  of  the  old  or 
paralytic. 

Belladonna  has  been  found  of  service  in  the  treatment  of  nocturnal 
seminal  emissions  ;  a  grain  and  a  half  of  sulphate  of  zinc  with  a 
quarter  of  a  grain  of  extract  of  belladonna,  three  or  four  times  a  day, 
is  often  a  successful  remedy  in  these  cases. 

Atropia  is  antagonistic  to  opium,  Calabar  bean,  muscarin, 
jaborandi,  bromal,  aconite,  and  prussic  acid. 

As  belladonna  and  opium  are  in  some  respects  mutually  opposed  in 
their  action,  as,  e.g.  on  the  eye,  etc.,  it  has  been  assumed  that  they 
must  be  opposed  in  every  particular,  and  that  one  is  the  antidote  to  the 
other.  Many  cases  of  opium  poisoning  are  adduced,  where  the 
symptoms,  although  very  serious,  were  apparently  removed  by  bella- 
donna, and  vice  versd.  Dr.  Erlenmeyer  is  of  opinion  that,  in  respect 
to  their  action  on  the  brain,  these  agents  are  antagonistic,  and  that  no 
coma  will  result  when  they  are  administered  conjointly,  but  that  they 
exercise  no  mutual  counteractive  influence  on  the  sensory  nerves,  and 
hence  he  recommends  them  in  combination  to  relieve  pain.  On  the 
other  hand,  some  authorities,  among  whom  may  be  named  Brown- 
Sequard  and  J.  Harley,  dispute  this  antagonism,  on  the  ground  that 
the  cases  cited  are  insufficient  to  prove  it,  and  that  it  has  not  been 
observed  in  experiments  on  the  lower  animals  or  on  man.  It  must  be 
remembei-ed,  however,  that  these  drugs  do  not  affect  similarly  animals 
and  man.  The  reported  cases  in  favour  of  this  antagonism  have  been 
severely  criticized  by  Harley,  who  points  out  that  many  of  them  were 
treated  by  other  remedies  besides  belladonna  ;  that  in  others  a  fatal 
dose  is  not  proved  to  have  been  taken ;  and  that  the  patients  who  re- 
covered did  not  improve  sooner  than  they  would  have  if  no  belladonna 
had  been  administered.    Harley  concludes,  and  in  most  respects  he  is 
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directly  opi3osecl  to  Erlenmeyer  : — "  (1)  That  iu  medicinal  doses  the 
essential  effect  of  morphia  (hypnosis)  is  both  increased  and  prolonged 
by  the  action  of  atropia,  Avhether  introduced  previously  or  at  any  time 
during  the  operation  of  the  former.    (2)  That  atropia  relieves,  and  if 
given  simultaneously,  or  previously,  prevents  the  nausea,  vomiting, 
s}Ticope,  and  insomnia  which  frequently  result  from  the  action  of 
opium.    (8)  That  in  a  sufficient  proportion  (for  most  individuals,  one 
forty-eighth  part  of  a  grain  of  sulph.  atropia  to  a  quarter  of  a  grain  of 
acetate  of  morphia)  atropia  neutralizes  the  contractile  effect  of  opium 
on  the  pupils  ;  but  that  in  larger  doses  dilatation  takes  place  as  if  no 
morphia  had  been  given.    It  is  also  to  be  observed  that  if  the  quan- 
tivalent  doses  are  successfully  introduced  the  drug  last  administered 
exhibits  for  a  short  time  a  counteracting  effect.    (4)  That  all  the  other 
effects  of  atropia  are  intensified  and  prolonged  by  the  action  of 
morphia,  induced  previously  or  at  any  time  during  the  operation  of 
the  former.    If,  however,  the  dose  of  atropia  be  small,  and  the  morphia 
produce  considerable  deranging  effects  on  the  vagus,  the  rapidity  of 
the  pulse  is  not  greater  than  when  the  atropia  is  administered  alone." 
Had  Harley  given  opium  in  a  dose  just  sufficient  to  destroy  life,  and 
had  death  ensued  after  the  employment  of  belladonna,  he  would  have 
proved  that  belladonna  would  not  arrest  the  fatal  effects  of  opium, 
and  vice  versd.    In  no  reported  instance,  however,  did  he  use  enough 
of  either  drug  to  destroy  life,  and  hence  his  observations  are  not  so 
convincing  as  they  might  have  been ;  still,  as  belladonna  intensified 
the  coma  from  opium,  his  observations  are  valuable. 

On  the^  other  hand,  Dr.  Johnson,  of  Shanghai,  who,  during  his 
residence  in  China,  had  striking  experience  of  opium  poisoning,  having 
treated  in  various  ways  upwards  of  800  cases,  speaks  in  the  strongest 
terms^  of  the  antagonism  between  opium  and  belladonna.  It  is,  he 
says,  in  the  worst  cases  of  poisoning  that  atropia  displays  its  wonder- 
ful effects,  for  instance,  where  the  immovable  pupils  are  contracted  to 
a  pin's  point,  the  conjunctiva  insensible  to  touch,  the  face  pale,  the 
lips,  eyelids,  and  nails  livid,  the  piilse  weak  and  irregular,  the  breath- 
ing slow  and  stertorous,  the  extremities  cold;  here  within  ten  or 
twenty  minutes  after  the  injection  of  half  a  grain  of  atropia  the  pupils 
begin  slowly  to  dilate,  and  in  an  hour  or  so  the  face  becomes  flushed, 
the  breathing  soft  without  stertor,  and  the  pulse  stronger.  If  within 
two  hours  the  dose  fails  to  produce  these  restoring  effects  Dr.  Johnson 
repeats  the  injection.  In  less  profound  coma  he  first  employs  a 
quarter  of  a  grain  of  atropia. 

The  Edinburgh  Committee,  presided  over  by  Dr.  Hughes  Bennett, 
conclude : — 

1.  That  sulphate  of  atropia  is,  within  a  limited  range,  physio- 
logically antagonistic  to  meconate  of  morphia. 

2.  That  meconate  of  morphia  does  not  act  antidotally  after  a  large 
dose  of  atropia;  and  that  thus,  whilst  atropia  is  an  antidote  to 
morphia,  morphia  is  not  an  antidote  to  atropia. 
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3.  That  meconate  of  morphia  does  uot  antagonize  the  effect  of 
atropia  on  the  branches  of  the  vagi  supplying  the  heart. 

While  there  is  doubt,  then,  concerning  the  nature  and  extent  of  the 
antagonism  between  opium  and  belladonna,  the  interesting  experi- 
ments of  Fraser  have  demonstrated  beyond  question  that  atropine  is 
an  antidote  to  physostigmine  ;  and,  as  the  action  of  these  substances 
on  man  and  animals  is  identical,  he  concludes  that  atropine  will 
neutralize  the  fatal  effects  of  physostigmine  on  human  beings.  His 
experiments  were  conducted  in  three  ways : — (1)  He  administered  the 
atropine  before  the  physostigmine ;  (2)  he  administered  them  together ; 
(3)  he  administered  the  physostigmine,  and,  after  the  animal  was 
completely  paralyzed,  he  injected  atropine.  In  each  series  of  experi- 
ments atropine  averted  the  fatal  effects  of  physostigmine,  and  that 
the  physostigmine  Avas  employed  in  fatal  quantities  was  afterwards 
proved  by  administering  to  the  animal  the  identical,  or  even  a  smaller, 
dose  by  itself,  when  in  every  instance  the  animal  speedily  died. 
Fraser  concludes  that  "the  lethal  effects  of  doses  of  physostigma 
greatly  in  excess  of  the  minimum  fatal  may  be  prevented  by  doses  of 
atropia  greatly  below  the  minimum  fatal."  He  recommends,  that 
"  in  treating  cases  of  poisoning  in  man  the  sulphate  of  atropia  should 
be  given  by  subcutaneous  injection,  in  doses  of  from  one-fiftieth  to  one- 
thirtieth  part  of  a  grain.  The  exhibition  of  the  antidote  should  be 
persevered  with,  in  repeated  doses,  until  the  pupils  are  fully  dilated 
and  the  pulse  rate  increased,  and  probably  also  until  the  hyper- 
secretion of  bronchial  mucus,  which  greatly  impedes  respiration,  is 
completely  checked." 

He  thus  summarizes  the  antagonism  between  these  two  sub- 
stances : — "  That  physostigma  increases  the  excitability  of  the  vagi 
nerves,  while  atropia  diminishes  and  suspends  this  excitability ;  that 
physostigma  diminishes  the  arterial  blood-pressure,  while  atropia 
increases  it ;  that  physostigma  greatly  augments  the  secretion  of  the 
salivary,  bronchial,  intestinal,  and  lachrymal  glands,  while  atropia 
diminishes,  and  even  completely  checks,  the  secretions  ;  and  that 
physostigma  contracts  the  pupils,  while  atropia,  to  a  much  greater 
relative  extent,  dilates  them.  Besides  these  effects  of  the  action 
through  the  blood,  various  opposed  topical  effects  have  been  observed, 
among  which  is  the  contraction  of  the  veins  by  physostigma — the 
existence  of  which  rests  on  the  high  authorityof  Mr.  Wharton  Jones — 
and  the  contraction  of  the  arteries  by  atropia." 

Dr.  Fraser  has  recently  published  some  fui'ther  experiments  on  the 
antagonism  between  physostigmine  and  atropine,  being  led  to  this 
investigation  by  reflecting  that  while,  no  doubt,  the  more  active  and 
poisonous  effects  of  physostigmine  are  counteracted  by  atropine,  still 
it  seemed  possible  that  physostigmine  might  possess  some  properties- 
might  affect  some  part  of  the  body  in  a  manner  not  opposed  by 
atropine— and  that  both  poisons  might  possibly  possess  certain  pro- 
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perties  in  common,  so  that  while  some  of  the  poisonoi\s  properties  of 
each  substance  wei'e  antagonistic,  other  poisonous  properties  might 
not  be  so  opposed,  nay,  might  be  similar  in  kind  and  assist  each  other. 
His  experiments  confirm  these  conjectures.  He  found  that  after  a 
minimum  fatal  dose  of  physostigmine,  death  could  be  averted  by  a 
dose  of  atropine  varying  greatly  in  quantity ;  but  that  as  he 
increased  the  dose  of  physostigmine,  the  range  of  the  antidotal 
powers  of  atropine  became  diminished,  and  that  so  far  from  requiring 
a  larger  maximum  antidotal  dose,  the  greater  the  quantity  of  the 
physostigmine  administered  the  smaller  became  the  maximum  anti- 
dotal dose  of  atropine  which  coiild  be  administered,  till  at  last  a  point 
was  reached  when  atropine  ceased  to  avert  death.  For  instance  with 
a  minimum  fatal  dose  of  physostigmine,  a  dose  of  atropine,  varying 
from  nine-thousandths  to  five  grains,  prevented  the  rabbit's  death ; 
but  on  increasing  the  dose  of  physostigmine  to  one  and  a  half  times 
the  minimum  fatal  dose  the  antidotal  dose  of  atropine  ranged  from 
one-fiftieth  of  a  grain  to  four  grains  ;  and  on  augmenting  the  dose  of 
physostigmine  to  two  and  a  half  times  the  minimum  fatal  dose,  the 
antidotal  dose  of  atropine  ranged  from  one-fortieth  to  two  grains  and 
a  half.  With  three  and  a  half  times  the  minimum  fatal  dose  of 
physostigmine  the  range  of  atropine  dosage  sufficient  to  avert  death 
was  reduced  from  one-tenth  of  a  grain  to  one-fifth  of  a  grain,  and  with 
four  times  the  minimum  fatal  dose  of  physostigmine  atropine  failed 
to  avert  death.  Here  then,  while  atropine  prevented  in  the  first  in- 
stance the  fatal  effects  of  physostigmine,  yet,  on  increasing  the  dose  of 
this  latter  drug,  a  point  was  at  last  reached  when  its  properties,,  not 
antagonized  by  atropine,  became  fatal.  But  the  fatal  issue  is  not  due 
solely  to  the  increasing  of  the  non-antagonized  properties  of  physos- 
tigmine, for  the  range  of  antidotal  dosage  of  atropine  became  lessened 
in  proportion  as  the  dose  of  physostigmine  was  increased,  showing, 
that  the  atropine  assisted  the  physostigmine.  This  fact  is  also  shown 
by  the  experiment  of  injecting  simultaneously  one-half  the  minimum 
fatal  dose  of  each  substance,  which  experiment  results  in  the  killing 
of  the  animal. 

The  foregoing  experiments  make  it  apparent  that  atropine  is  an 
antidote  for  a  given  quantity  of  physostigmine  only,  and  that  if  the 
physostigmine  is  increased  a  quantity  is  at  last  reached,  the  more 
active  properties  of  which  are,  no  doubt,  neutralized  by  the  atropine, 
but  the  other  properties  of  which,  in  conjunction  with  similar  ones 
belonging  to  the  atropine,  are  sufficient  to  cause  death.  The  animal, 
in  fact,  succumbs  to  a  summation  of  minor;  secondary  effects,  which 
happen  to  work,  for  both  drugs,  in  the  same  direction. 

It  is  a  most  singular  fact  that  while  the  minimum  fatal  dose  of 
the  extract  of  physostigmine  is  for  a  given  animal,  say  1-2  grains,  and 
that  of  atropine  for  the  same  animal  is  2-2  grains,  yet  that  nine-thou- 
sandths of  a  grain  of  atropine  injected  five  minutes  before  giving  the 
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minimum  fatal  close  of  physostigmlne  may  prevent  the  fatal  effects ;  in 
other  words,  a  quantity  of  atropine  which  produces  no  perceptible 
effect  will  avert  many  of  the  serious  effects  of  a  fatal  dose  of  physos- 
tigmlne. 

Although  then  it  is  experimentally  proved  that  atropine  can  avert 
death  from  physostigmlne  the  question  yet  remains  unsettled  whether 
physostigmlne  can  prevent  death  from  atropine. 

Dr.  Fraser  conceives  that  "  with  regard  to  the  counteracting  actions 
themselves,  it  is  to  be  observed  that  various  of  the  facts  mentioned 
in  the  record  of  experiments  (in  this  paper)  tend  to  make  mutual 
antagonism  probable  not  only  of  one,  but  of  several,  of  the  actions 
of  physostigma  and  atropia ;  and  it  is  legitimate  to  suppose  that, 
with  a  given  dose  of  physostigma,  the  counter- action  produced  by 
a  certain  amount  of  atropia  will  be  more  perfect  in  the  case  of  one 
or  more  of  the  antagonistic  actions  than  in  that  of  others ;  and  that 
with  certain  doses  of  the  two  substances  such  incompleteness  of 
counter-action  may  exist  as  would,  even  without  the  occurrence 
of  «on-antagonized  action,  suffice  for  the  produ.ction  of  death." 

The  Edinburgh  Committee  confirm  Fraser's  statements,  but  find 
that  the  range  of  antagonism  is  even  more  restricted  than  the  limit 
fixed  by  this  investigator. 

Dr.  Brunton  has  drawn  attention  to  the  antagonism  between 
atropine  and  the  poisonous  principle  of  fungi — muscarine.  Dr. 
Schmiedeberg  had  previously  pointed  out  an  antagonism  in  respect 
to  the  action  of  these  drugs  on  the  heart ;  thus,  whilst  topically 
applied  mviscarine  will  arrest  the  heart  of  a  frog,  a  mere  trace  of 
atropine,  applied  to  this  organ,  will  sometimes  restore  the  pulsations 
even  after  the  heart  has  ceased  beating  for  four  hours. 

The  poisons  have  likewise  an  antagonistic  action  on  the  pulmonary 
blood-vessels._  Muscarine  produces  intense  dyspnoea  and  an  emptiness 
of  the  arterial  system,  so  that  cut  arteries  bleed  scarcely  at  all — 
effects  which  Brunton  has  proved  to  depend  on  spasm  of  the 
pulmonary  vessels.  He  narcotized  an  animal  with  chloral,  and,  after 
the  lungs  were  exposed,  kept  it  alive  by  means  of  artificial  respii'atiou, 
in  which  state  a  dose  of  muscarine  caused  blanching  of  the  lungs, 
distension  of  the  right  side  of  the  heart  and  vena  cava,  and  shrinldng 
of  the  left  ventricle.  A  little  atropine  now  injected  into  the  jugular 
vein  at  once  removed  these  phenomena ;  the  lungs  became  rosy,  the 
distension  of  the  right  side  of  the  heart  subsided,  and  the  left 
ventricle  regained  its  natural  size.  Atropine  removed  the  dyspncsa 
as  well  as  the  other  symptoms  produced  by  muscarine. 

Muscarine,  moreover,  stimulates  the  terminations  of  the  chorda 
tympani  nerve,  and  increases  salivary  secretion,  exhibiting  in  this 
respect  also  an  antagonism  to  atropine.  Again  muscarine  excites 
copious  perspiration.    {See  Muscarine.) 

There  is  a  well-marked  and  interesting  antagonism  between  atropine 
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md  jaborandi.  Jaborandi  excites  profuse  perspiration  and  salivation, 
and  when  applied  to  the  eye  it  contracts  the  pupil,  and,  as  Mr.  John 
Tweedy  has  shown,  causes  tension  of  the  accommodative  apparatus, 
in  these  respects  being  obviously  the  antagonist  of  atropine.  Jabor- 
andi also  produces  a  dull  pain  over  the  eyes,  sometimes  associated 
with  giddiness,  likewise  a  pain  over  the  pubes,  with  an  urgent  desire 
to  pass  water,  in  these  latter  results  resembling  somewhat  the  action 
of  atropine,  3'et,  even  as  to  these  symptoms,  the  drugs  are  really 
opposed,  for  the  injection  of  yoo  S^-  of  atroj^ine  checks  not  only  the 
sweating  and  salivation  produced  by  jaborandi,  but  also  the  headache 
and  pain  over  the  pubes,  with  the  desire  to  pass  water.  Mr.  Langley 
has  pointed  out  that  these  drugs  are  antagonistic  as  regards  their 
action  on  the  heart ;  thus,  jaborandi  at  first  slows,  and  then  arrests 
the  heart  in  diastole,  whilst  atropine  restores  the  heart's  action, 
even  after  its  arrest  for  a  considerable  time.  These  antagonistic 
effects  on  the  heart  are  not  due  to  an  influence  upon  the  terminations 
of  the  pneumo-gastric,  but  upon  some  intra-cardiac  apparatus  distal 
to  these  nerve  endings. 

Muscarine  and  jaborandi  ultimately  paralyze  the  excito-motor  apparatus 
and  the  muscular  substance  of  tbe  heart,  and  atropine  must  antagonize  the 
action  of  these  substances  upon  these  structures.  But  atroioine  itself  weakens 
the  heart  by  its  action  probably  on  both  the  excito-motor  and  the  muscular 
substance.  Thus  we  have  an  instance  of  a  iDoison  which  paralyzes  the  excito-. 
motor  and  muscular  substance  of  the  heart,  antagonizing  another  poison 
which  also  paralyzes  the  same  structures.  In  like  manner  pilocarpine  an- 
tagonizes the  action  of  muscarine  on  the  heart,  and  in  this  respect  is  almost 
as  efficient  as  atropine.  Thus  we  have  another  instance  of  a  paralyzer  of  the 
motor  apparatus  and  muscular  substance  of  the  heart  antagonizing  a  poison 
which  acts  similarly. 

Atropine  also  antagonizes  the  action  of  aconitine  on  the  heart. 

Atropine,  however,  does  not  antagonize  the  action  of  digitalis  nor  of 
veratrine  on  the  frog's  heart,  though  digitaline  antagonizes  the  action  of 
muscarine,  pilocarpine,  aconitine,  and  atropine. 

I  venture  to  suggest  that  these  antagonisms  may  be  due  to  chemical  dis- 
placement. That  atropine,  for  instance,  having  a  stronger  affinity  for  the 
excito-motor  and  muscular  substance  of  the  heart  than  either  muscarine, 
pdocarpine,  or  aconitine,  replaces  consequ.ently  these  substances,  substituting 
its  own  action  for  theirs,  and  inasmuch  as  atropine  is  a  much  less  powerful 
paralyzer  than  muscarine,  pilocarpine,  or  aconitine,  it  substitutes  a  weak  for 
a  strong  paralyzant  effect,  and  the  heart  is  re-started. 

Digitaline  and  veratrine  have  a  yet  stronger  affinity  for  the  cardiac 
structures  than  even  atropine,  and  hence  they  antagonize  the  action  of 
atropine  and  of  all  the  substances  which  atropine  is  capable  of  antagonizing. 
Digitaline,  however,  on  its  addition  to  a  heart  arrested  by  muscarine  or 
aconitine  does  not  restore  the  lost  pulsations,  but  changes  the  character  of 
the  heart,  converting  the  widely-dilated,  flabby,  distended,  red  heart  of 
aconitine  into  the  small,  hard,  pale,  rigid  heart  of  digitalis.  Arrest  by 
relaxation  is  thus  exchanged  for  arrest  by  spasm. 

Dr.  John  Harley  points  out  an  interesting  antagonism  between 
aconitine  and  belladonna.    He  poisoned  a  dog  with  aconitine,  and 
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reduced  the  pulse  to  65  and  75  per  minute,  then  he  gave  l-96th  of 
a  grain  of  atropine,  Avith  the  speedy  effect  of  both  quickening  and 
strengthening  the  heart,  and  in  three-quarters  of  an  hour  the  heart 
beat  300  to  the  minute,  i.e.  230  beats  faster  than  before  the  adminis- 
tration of  the  atropine.  Harley  adduces  this  experiment  to  show 
that  atropine  affects  the  heart  by  its  stimulating  action  on  the 
sympathetic,  for  though  atropine  by  paralyzing  the  vagi  might 
quicken  the  heart  it  could  not  increase  the  strength  of  the  contrac- 
tions ;  this,  however,  might  result  from  the  action  of  the  atropine  on 
the  intracardiac  excito-motor  apparatus. 

Atropine  is  antagonistic  to  hromal  hydrate.  Bromal  hydrate 
destroys  life,  as  a  rule,  by  increasing  the  bronchial  and  salivary 
secretion  to  so  great  an  extent  that  the  animal  is  choked  by  it.  Now 
atropine  checks  these  secretions,  and  thus  prevents  the  lethal  effects 
of  bromal.  But,  on  the  other  hand,  it  need  hardly  be  said  that 
bromal  will  not  prevent  the  fatal  effect  of  atropine,  for  this  drug  does 
not  destroy  life  by  its  influence  on  the  bronchial  mucous  membrane  or 
salivary  glands. 

Preyer  maintains  that  atropine,  by  paralyzing  the  peripheral 
branches  of  the  vagus  nerve,  will  prevent  the  arrest  of  the  heart's 
contractions,  by  hydrocyanic  acid,  and  that  it  is  thus  an  antidote 
to  it. 

That  atropine  is  separated  from  the  body  in  part  by  the  urine  may 
be  proved  by  putting  into  the  eye  some  of  the  urine  voided  by  a 
patient  under  the  influence  of  belladonna.  J.  Harley  states  that 
atropine  is  wholly  eliminated  from  the  bodyjwithin  two  houi-s,  none  of 
the  drug  being  found  in  the  urine  after  that  time. 

Dr.  Garrod  has  shown  that  the  caustic  fixed  alkalies  destroy  the 
active  principles  of  belladonna,  hyoscyamus,  and  stramonium,  but 
that  carbonates  and  bicarbonates  of  potash  and  soda  do  not  destroy 
them.  Lime-water,  also,  is  equally  destructive,  and  hence  it  has  been 
recommended  as  an  antidote  in  belladonna  poisoning  (J.  Harley). 

The  chief  active  constituent  of  belladonna,  viz.,  the  alkaloid 
atropine,  is  isomeric  with  hyoscyamine  and  hyoscine,  alkaloids  dis- 
coverable in  the  plants  of  the  atropaceous  family,  the  most  important 
members  of  which  are  belladonna,  hyoscyamus,  and  datura  stramonium. 
In  belladonna  itself  both  atropine  and  hyoscyamine  occur,  and,  indeed, 
it  seems  px'obable  that  atropine  is  a  conversion  px'oduct  of  hyoscya- 
mine. 

Both  atropine  and  hyoscyamine  may,  under  certain  conditions,  e.g., 
by  the  action  of  baryta  water,  be  made  to  break  up  into  another  base 
called  tropine,  and  an  acid,  tropic  acid ;  hyoscine  also  may  be  made 
to  break  up  into  a  base  tropine  and  tropic  acid.  Tropine  can  re- 
combine  with  tropic  acid  to  form  atropine,  or  it  can  combine  with 
other  acids  to  form  compounds  analogous  to  atropine ;  one  such 
compound,  of  tropine  with  maudelic  acid,  is  named  homatropine,  a 
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valuable  mydriatic  (of.  Berntlisen's  Organic  Chemistry,  also  Extra 
Pharmacopoeia). 


ETHYL-ATEOPIUM,  METHYL-ATROPIUM 

The  action  of  these  substances,  in  wbicb  an  ethyl  or  methyl  grouping 
is  substituted  for  an  atom  of  hydrogen  in  atropine,  has  been  studied 
by  Eraser  with  his  accustomed  thoroughness  and  ability.  Eraser 
experimented  with  iodide  of  methyl-atropium,  sulphate  of  methyl- 
atropium,  and  iodide  of  ethyl-atropium.  In  conjunction  with  Dr. 
Murrell  I  have  studied  the  actions  of  ethyl-atropium.  We  experi- 
mented with  uncombined  crystalline  ethyl-atropium,  prepared  for'  us 
by  Mr.  Wright,  under  the  direction  of  Dr.  Graham,  Professor  of 
Chemistry  at  University  College. 

From  experiments  on  frogs,  Eraser  concluded  that  these  substances  paralyze 
the  terminations  of  the  motor  nerves,  leaving  unaffected  the  sensory  nerves 
and  the  spinal  cord.  Our  experiments  have  led  tis  to  conclude  that  ethyl- 
atropium  paralyzes  the  motor-nerves  and  the  spinal  cord,  but  leaves  the 
sensory  nerves  unaffected. 

Like  Fraser,  we  find  that  these  compounds  do  not  tetanize. 

Fraser  ascertained  that  whilst  atropine  produces  in  dogs  both  paralysis 
and  convulsions,  ethyl-atropium  induces  only  paralysis. 

His  experiments  on  rabbits  showed  that  these  substances  paralyze  power- 
fully the  cardiac  inhibitory  fibres  of  the  vagi. 

In  fatal  doses  Fraser  found  that  ethyl-atropium  dilates  the  pupil  slightly. 
We  have  given  it  to  men  in  doses  sufficient  to  produce  decided  symjoioms, 
but  without  causing  any  dilatation  of  the  pupil,  but  we  all  have  found  that 
its  topical  application  to  the  eye  dilates  the  pupil  widely.  Our  expei'iments 
on  man  showed  that  in  twelve  or  twenty-four  hours  the  dilatation  had  nearly 
or  quite  passed  off. 

In  our  experiments  on  man,  this  drug,  given  in  doses  sufficient  to  produce 
marked  symptoms,  neither  strengthened  nor  quickened  the  heart ;  hence  it 
is  inferred  that  in  the  doses  which  we  gave  it  does  not,  in  maai,  paralyze  the 
vagi. 

In  man  a  dose  of  one  grain,  given  hyiDodermically,  produces  decided  but 
transient  paralysis,  the  patient  being  unable  for  a  while  to  stand  or  walk, 
and  the  head  tending  to  drop  rather  towards  the  shoulder  or  chest,  and  the 
upper  eyelids  to  droop.  Fraser  has  found  that,  in  fatal  doses,  it  produces 
complete  paralysis  in  dogs  and  rabbits. 

In  man  ethyl-atropium  excites  pain  over  the  eyes,  but,  Unlike  atropine, 
it  does  not  excite  delirium  or  produce  coma,  nor  does  it  check  the  salivary 
or  the  cutaneous  secretion. 

Fraser  has  found  that  these  compounds  act  more  powerfully  on  frogs,  on 
rabbits,  and  on  dogs  than  atropine.  Our  observations  confirm  his  statement  as 
regards  frogs,  but  we  find  that  the  action  of  ethyl-atropium  on  man  is  far 
feebler  than  that  of  atropine.  Thus  a  grain  given  hypodermically  excites 
merely  slight  though  distinct  symptoms,  whilst  a  grain  of  atropine  produces 
great  weakness  and  sleep,  lasting  some  hours,  with  delirium. 

It  seems,  therefore,  that  atropine  conforms  to  Fraser's  law,  namely,  that  a 
tetanizing  alkaloid,  when  converted  into  an  ethyl  or  methyl  compound,  loses 
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its  tetanizing  action,  and  becomes  a  paralyzant  of  the  motor  nerves.  But  in 
the  conversion  of  atroi^ine  into  ethyl-atropium  and  methyl-atropium  many 
of  the  other  effects  of  atropine  are  also  lost ;  thus,  these  compounds  lose 
not  only  the  power  of  tetanizing,  but  also  that  of  diminishing  the  salivary 
and  cutaneous  secretions,  of  affecting  the  brain,  and,  according  to  Fraser, 
of  paralyzing  the  cord.  On  the  other  hand  some  of  the  properties  of  the 
unmodified  alkaloid  are  retained  unchanged  in  quality  if  not  in  degree,  e.g., 
methyl-  and  ethyl-atropium  dilate  the  pupil,  paralyze  the  intracardiac  in- 
hibitory apparatus  and  the  motor  nerve  endings.  In  respect  of  the  last- 
named  property  they  are  far  more  powerful. 

As  regards  the  effect  of  these  compounds  on  the  cord  we  suggest  that  there 
may  have  been  some  slight  difference  in  the  preparations  used  by  Fraser  and 
by  ourselves.  Our  observations  were  very  carefully  performed,  and  we 
believe  they  may  be  relied  upon,  and  we  feel  equally  sure  that  Fraser's  are 
likewise  trustworthy,  and  therefore  it  is  only  upon  the  foregoing  assumption 
that  we  can  reconcile  the  discrepancy  between  our  results. 


HYOSCYAMUS 

Contains  two  alkaloids,  hyoscyamine  and  hyoscine.  Hyoscine  is  by 
far  the  more  powerful. 

Hyoscyamine,  as  has  been  said,  is  isomeric  with  atropine ;  the  two 
are  very  similar,  if  not  identical,  in  their  mode  of  action.  The  crystal- 
lized hyoscyamine  is  given  in  the  same  dose  as  atropine,  viz.  ~  4V 
grain  increased  on  occasion  up  to  ^  or  even  \  grain.  There  is 
also  obtainable  an  uncrystallized  hyoscyamine  the  dose  of  which 
should  be  about  the  same. 

Hyoscine  has  recently  suffered  a  change  in  terminology ;  it  is  said 
to  be  identical  with  an  alkaloid  scopolamine,  and  to  be  an  isomer  of 
cocaine  but  not  of  hyoscyamine  and  sXYO])iyiQ  {see Extra Pliarmacop(Eia, 
and  Binz,  Arzneimittellelire),  However  this  may  be,  the  hydro- 
bromate  of  the  alkaloid  and  the  hydrochlorate  are  the  salts  chiefly 
in  use  ;  their  dosage  is        —  -j^o  gi'^in. 

The  effects  of  the  whole  drug,  hyoscyamus,  correspond  in  mauj^,  if 
not  in  all,  respects  to  the  effects  of  belladonna  and  stramonium.  Thus 
h'enbane  flushes  the  face,  dries  the  mouth  and  thi'oat,  dilates  the  pupil, 
joroduces  a  subdued  form  of  delii'ium  and  hallucination,  and,  in  large 
doses,  coma.  It  greatly  quickens  and  sti-engthens  the  heart's  con- 
traction, and  sometimes  produces  a  red  rash,  which,  like  that  of 
belladonna,  may  be  patchy.  It  increases  the  quantity  of  urine  [in 
some  observations  made  by  Mr.  Pearce  and  myself  it  failed  to  produce 
increased  action  of  the  kidneys  (Lawson)].  Poisonous  doses  produce 
a  drunken  gait,  from  loss  of  voluntary  power,  the  di'ug  acting  probably 
on  the  nervous  system  like  belladonna. 

Mr.  Clifford  Gill  tells  me  that  the  alkaloid  hyoscyamine  given  in 
large  doses  will  induce  nausea  and  vomiting,  and  patients  in  de- 
scribing their  sensations  say  that  it  produces  a  feeling  of  "sea- 
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sickness,"  or  "deadly  sea-sickness."  In  some  valuable  papers  Dr. 
Robert  Lawson  has  recommended  liyoscyamine  in  various  forms  of 
mania,  with  the  view  of  producing  sleep,  and  substituting  a  mild  for 
a  more  active  and  obstinate  delirium.  He  gives  a  grain  to  a  grain 
and  a  half,  which  in  fifteen  minutes  generally  induces  sleep,  lasting 
ten  to  twelve  hours,  out  of  which  the  patient  wakes  free  from 
delusions.  These  large  doses,  however,  caused  sleep  so  deep,  and  a 
deo  ,"ree  of  paralysis  so  marked,  as  to  excite  alarm  in  both  the  patient's 
friends  and  in  the  doctor  himself.  It  is  better,  therefore,  to  give  a 
smaller  dose,  such  as  l-16th  to  l-8th  or  1-Gth  of  a  grain,  which 
dose  is  generally  sufficient  to  induce  several  hours'  sleep. 

Hyoscyamine  is  especially  useful  in  the  more  violent  forms  of 
intermittent  mania,  when  it  is  difficult  to  restrain  the  patient. 
Through  its  action  on  the  nervous  system  it  quiets  at  once.  I  have 
tried  this  drug  in  a  few  case's,  and  my  observations,  in  common  with 
those  of  other  observers,  corroborate  entirely  the  statements  of  Dr. 
Lawson. 

There  is  very  great  disparity  between  the  doses  of  hyoscyamine, 
recommended  by  various  observers :  the  above  doses  represent  the 
dosage  by  the  mouth.  Eypodermically  hyoscyamine  is  recommended 
by  some  in  doses  up  to  \  grain  as  a  maximum  (Gnauck),  but  we  would 
urge  that  the  doses  advocated  by  Browne,  viz.,  aV-xV  grain,  should 
be  exceeded  with  caution,  and  as  an  initial  dose  it  would  be  well  to 
begin  zoith  grain. 

The  crystalline  salts  should  be  chosen,  and  Merck's  preparations 
are  advised.    (Art.  "  Sedatives,"  Tuke's  Dictionary  of  Psychology.) 

I  have  tried  it  in  four  cases  of  delirium  tremens,  but  without  any 
very  satisfactory  results.  Small  doses  failed  to  produce  sleep,  simply 
quieting  the  violence  of  the  patient,  and  substituting  the  muttering 
delirium  of  hyoscyamine  for  the  uncontrollable  delirium  of  the  disease! 
Larger  doses  produced  many  hours' sleep,  but,  on  waking,  the  delirium 
and  general  condition  were  unamended.  In  one  case  we  gave  the 
alkaloid  several  nights  successively,  but  without  any  benefit ;  a  dose 
of  chloral  then  made  the  patient  sleep  all  night,  this  result  being 
followed  next  day  by  much  improvement.  The  drug  will  probably 
be  useful  in  cases  where  the  patient  is  very  violent,  and  irrestrain- 
able,  with  delirium  of  the  type  of  acute  intermittent  delirium. 

The  effects  of  hyoscyamine  are  so  similar  to  the  effects  of  atropine 
and  daturine'  that  I  determined  to  compare  the  operation  of  these 
three  alkaloids  in  a  case  of  acute  mania,  and  found  that  they  produced 
almost  identical  results, 

Hyoscyamus  is  sometimes  used  to  produce  sleep  when  opium  dis- 
agrees.   It  has  been  employed  in  neuralgia. 

Dr.  Seguin  finds  that  hyoscyamine  is  useful  in  paralysis  agitans 

1  It  IS  now  taught  that  in  datura  stramonium  there  are  present  atropine 
and  hyoscyamine.  ^ 
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and  cliorea.  He  gives  l-50tli  grain  daily,  liypodermically,  or  l-50th 
grain  by  stomach  night  and  morning.  It  qu^iets  the  movements  of 
paralysis  agitans,  but  on  discontinuing  the  treatment  the  symptoms 
recur  unchanged. 

A  physician,  a  very  careful  observer,  who  in  his  own  person 
suffered  from  a  spasmodic  affection  which  he  considered  to  be  of 
the  same  nature,  probably,  as  paralysis  agitans,  was  accustomed  to 
take  the  extract  of  hyoscyamus,  in  doses  of  seventy  to  eighty  grains 
per  diem,  as  a  means  of  controlling  the  movements.  A  morning  dose 
of  40  grains  would  steady  him  sufficiently  to  enable  him  to  write  a 
letter  in  the  afternoon  ;  the  remaining  30  or  40  grains  he  would  take 
at  bedtime.  These  doses  would  produce  only  slight  dryness  of  the 
mouth  and  no  effect  upon  the  eyes.  Belladonna,  in  doses  sufficient 
to  control  the  movements,  would  cause  excessive  dryness  of  the 
mouth  and  troubled  vision.  The  doctor,  an  intellectual  man  and  a 
brain  worker,  did  not  experience  any  mental  disturbance  from  these 
doses,  but  found  that  he  coiild  do  good  mental  work  upon  them. 
These  facts  have  especial  interest  as  showing  that  whatever  may  be 
true  as  to  the  similarity  of  hyoscyamine  and  atropine,  there  are 
undoubted  differences  between  the  whole  drugs  hyoscyamus  and 
belladonna. 

In  general  the  preparations  of  hyoscyamus  are  credited  with  a 
less  deliriant  action  than  those  of  belladonna,  and  a  greater  soporific 
action. 

The  fixed  caustic  alkalies  destroy  hyoscyamine,  like  atropine,  as 
Sir  A.  Garrod  has  proved. 


Hyoscine  is  the  other  of  the  alkaloids  of  hyoscyamus;  Ladenburg 
first  extracted  it  from  the  mother  liquid  after  hyoscyamine  had 
crystallized  out.  It  is  employed  in  the  form  of  the  hydrobromate 
or  hydriodate. 

Dr.  Horatio  Wood,  who  has  drawn  prominent  attention  to  the  di-ug, 
has  made  a  physiological  examination  of  it.  He  finds  that  it  depresses 
the  spinal  cord,  in  this  respect  corresponding  with  the  secondary  effect 
of  atropine.  It  leaves,  however,  the  motor  nerves  unaffected,  differing 
in  this  from  atropine,  which  somewhat  depresses  the  motor  nerves. 
Like  atropine,  it  kills  by  paralyzing  the  respii'atory  centre,  and  so 
arresting  respiration,  but,  unlike  atropine,  when  the  frog  recovers 
from  the  paralysis  due  to  a  full  dose,  no  tetanus  arises. 

Hyoscine  affects  the  heart  and  circulation  but  slightly,  and  hence 
the  blood  pressure  is  but  little  affected.  At  first  there  may  be  a  shght 
fall  in  the  pressure,  probably  due  to  the  drug  weakening  the  heart 
somewhat.  Very  large  doses,  as  in  the  case  of  atropine,  will  lower 
blood  pressure  by  depressing  the  heart  and  by  paralyzing  the  vaso- 
motor centre,  but  this  effect  is  only  produced  by  really  enormous 
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doses.  Unlike  atropine,  hyoscine  slows  tlie  heart,  and  in  man  the 
pulse  will  sometimes  fall  to  48  or  50,  This  retardation  of  the  heart 
is  due  to  an  action  on  the  intra-cardiac  structures,  for  the  fall  in  the 
frequency  of  the  pulsations  occurs  even  when  the  vagi  are  cut.  Like 
atropine,  it  antagonizes  the  effect  of  muscarin  on  the  heart. 

Like  atropine,  hyoscine  at  first  excites  delirium,  followed  by  a  deep 
sleep ;  sometimes  as  the  sleep  passes  off  the  delirium  returns.  Patients 
who  have  taken  a  full  dose  feel  stupid  and  giddy,  their  movements  are 
incoordinate,  the  face  is  often  flushed,  sometimes  it  is  pale  ;  they 
complain  of  frontal  headache.  In  all  these  respects  again  hyoscine 
coi'responds  with  atropine. 

Hyoscine  reduces  somewhat  the  frequency  of  the  respirations,  and 
it  may  induce  Oheyne-Stokes'  breathing. 

Like  atropine,  it  dries  the  mouth  and  dilates  the  pupil,  but,  unlike 
atropine,  it  does  not  apparently  check  perspiration,  and,  in  some  cases, 
where  very  marked  symptoms  have  occurred,  the  skin  has  been  moist 
with  perspiration. 

It  is  employed  chiefly  as  a  calmative  or  soporific,  especially  in 
maniacal  cases.  In  other  cases  it  should  not  be  given  till  the  more 
usual  hypnotics  have  been  tried,  for  its  action  is  somewhat  uncertain, 
and  the  susceptibility  to  the  drug  varies  greatly  in  different  people, 
and  hence  symptoms  rather  alarming  in  appearance,  though  not  dan- 
gerous, may  arise.  It  is  the  best  remedy  to  calm  the  delirium  of 
mental  affections,  and  to  induce  sleep.  It  is  useful  in  puerperal  mania. 
Trom  'to  tso  of  a  grain,  given  by  the  mouth,  is  the  dose  that 
usually  succeeds,  but  to  -^^^  i^^^y  required.  It  can  be  administered 
without  difficulty,  as  it  is  tasteless.  To  quell  mania  it  may  be  given 
hypodermically  in  yi„  grain  dose.  Wood  has  found  it  useful  in  the 
sleeplessness  arising  from  worry  or  excessive  cerebral  activity,  or 
where  the  sleep  is  much  harassed  by  dreams ;  it  may  succeed  when 
other  soporifics  have  failed  :  the  sleep  is  refreshing. 

According  to  Mitchell  Bruce,  kidney  disease  does  not  contra-indicate 
the  use  of  hyoscine,  and  he  states  also  that  he  has  used  the  drug  with 
benefit  in  exceedingly  feeble  states  of  the  heart. 

It  is  highly  recommended  in  paralysis  agitans,  as  able  to  remove 
the  tremor  and  the  contracture  ;  on  discontinuing  the  medicine,  how- 
ever, these  symptoms  return.  In  this  disease  ^-ku  grain  is  a  suffi- 
cient do.se. 

It  will  check  salivation,  and  the  sweating  of  phthisis. 

Topically  applied,  it  dilates  the  pupil,  its  effects  passing  off  more 
quickly  than  those  of  atropine,  but  sometimes  it  is  absorbed  in  suffi- 
cient quantity  to  produce  general  symptoms. 

Wood  finds  it  useful  in  spermatorrhoea. 

It  does  not  relieve  pain. 

It  sometimes  excites  nausea  and  vomiting. 

It  is  excreted  by  the  urine. 
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The  caustic  alkalies  are  incompatible  with  hyoscine,  thus  hyoscine 
in  their  presence  loses  its  mydriatic  powers. 


STRAMONIUM 

Strajionium  produces  symptoms  very  similar  to  those  induced  by 
belladonna.  A  stramonium  ointment,  used  at  the  Middlesex  Hos- 
pital, is  made  by  mixing  half  a  pound  of  fresh  stramonium  leaves 
with  two  pounds  of  lard,  and  gently  heating  till  the  leaves  become 
friable,  then  straining  through  lint.  This  ointment  spread  on  lint 
and  applied  thrice  daily  relieves  pain. 

Stramonium,  smoked  with  or  without  tobacco,  is  much  used  to 
reduce  spasm  in  asthma.  It  is  especially  valuable  in  pure  asthma, 
that  is,  when  the  lungs  are  structurally  free  from  disease  ;  it  is  use- 
less when  the  dyspnoea  is  due  to  heart  disease.  Twenty  grains  of  the 
dried  leaves,  or  ten  of  the  powdered  dried  root,  may  be  smoked,  in- 
haling the  fumes  into  the  lungs ;  or  an  inverted  tumbler,  into  which 
the  fumes  have  been  puffed  until  it  is  full,  may  be  placed  over  the 
mouth,  and  the  contents  drawn  in  by  a  deep  inspiration.  It  excites  a 
good  deal  of  cough.  The  inhalation  may  be  repeated  again  and  again. 
It  is  better  to  smoke  the  plant  unmixed,  since  but  few  can  draw  the 
fames  of  tobacco  into  the  lungs  without  great  discomfort.  There  is 
no  doubt  that,  in  many  cases  of  asthma,  stramonium  is  very  success- 
ful ;  but  in  others,  without  apparent  reason,  it  fails,  and,  even  where 
it  succeeds,  its  influence  diminishes  gradually  by  use.  Sometimes 
datura  tatula  succeeds  when  datura  stramonium  fails,  Whitla  also 
bears  testimony  as  to  this.  Dr.  Salter  believed  that  stramonium 
often  failed  owing  to  the  badness  of  the  preparation,  and  he  advised 
asthmatics  to  grow  and  prepare  their  own  stramonium.  Its  effect  is 
more  manifest  when  employed  at  the  very  commencement  of  an  attack, 
affording  but  little  relief  when  the  paroxysm  is  fully  developed.  Cold 
stramonium  smoke  can  sometimes  be  inhaled  when  the  hot  smoke  is 
intolerable. 

The  drug  has  been  used  in  neuralgia. 

As  in  the  case  of  belladonna  and  hyoscyamus,  the  active  principle, 
as  Sir  A.  Garrod  has  shown,  is  destroyed  by  caustic  potash  and 
caustic  soda. 

It  is  probable  that  the  alkaloid  of  stramonium,  datui-ine  so  called,  is 
really  a  mixtiu*e  of  hyoscyamine  and  atropine.  Its  dosage  is  the  same 
as  that  of  hyoscyamine  and  atropine,  viz.,  -j-^o  -  oV  grain. 

The  ofEcial  preparations,  tincture  and  extract,  are  made  from  the 
seeds  of  stramonium. 
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DUBOISIA  MYOPOROIDES 

Ml!.  John  Tweedy  introduced  this  solanaceous  plant  into  this  country;  it  has 
been  employed  for  some  time  in  Australia.  It  yields  an  alkaloid  which  pos- 
sesses the  same  properties  as  atropine,  but  is  more  powerful  in  its  action  on 
man.  It  dilates  the  pupil  and  paralyzes  the  muscle  of  accommodation.  It 
checks  perspiration,  and  dries  the  mouth.  It  produces  delirium,  headache, 
o-reat  weakness,  and  sometimes  a  rash  similar  to  that  of  belladonna.  It 
accelerates  the  pulse  and  antagonizes  the  action  of  muscarine  on  the  frog's 
heart;  it  tetanizes  and  paralyzes.  The  alkaloid  is  so  powerful  that  a  1  in 
120  solution  applied  to  the  eyes  often  excites  great  giddiness,  weakness,  and  a 
"  drunken  feel."  Though  duboisine  acts  much  more  strongly  than  atropine 
on  man,  atropine  acts  more  powerfully  than  duboisine  on  frogs.  Duboisine 
is  now  considered  to  be  identical  Avitli  hyoscine  ;  but  in  some  respects  it  differs 
from  the  accounts  given  of  hyoscine,  for  it  certainly  checks  perspiration, 
perhaps  it  may  be  more  correctly  considered  as  a  mixture  of  hyoscine  and 
hyoscyamine.  Duboisine  has  been  employed  in  mania,  but  it  possesses  no 
advantages  over  hyoscine  or  hyoscyamine  that  we  know  of.  It  must  be 
administered  cautiously,  and  we  should  advise  that  the  dose  should  not 
exceed  ^ijj  grain  to  commence  with ;  much  larger  doses,  e  g.,  to  grain, 
have  been  given  in  auania,  and  in  insomnia. 


HYDROCYANIC  ACID,  CYANIDE  OF  POTASSIUM 

These  poisonous  substances  are  destructive  alike  of  animal  and  vege- 
table life. 

When  applied  continuously  to  tbe  skin,  solutions  of  the  cyanide 
excite  some  inflammation,  on  account  of  their  alkalinity. 

Kept  in  contact  with  the  skin  for  a  while  they  diminish  sensibility. 
Formerly  they  were  employed,  externally,  in  painful  diseases,  such  as 
neuralgia  and  rheumatism,  now,  however,  they  are  quite  superseded 
by  remedies  more  successful  in  these  affections.  In  allaying  the  tor- 
menting itching  of  urticaria,  lichen,  eczema,  and  prurigo,  they  are 
undoubtedly  very  serviceable.  The  itching  skin  should  be  bathed 
with  a  lotion  made  of  a  drachm  of  the  cyanide  of  potassium  to  a  pint 
of  water,  or  thirty  drops  of  dilute  hydrocyanic  acid  to  the  ounce  of 
water  or  glycerine.  In  respect  to  the  cyanide,  the  action  of  the  prussic 
acid  is  assisted  by  the  potash  combination  with  it.^  It  must  be  very 
strictly  enjoined  that  such  a  lotion  be  not  applied  to  a  broken  skin, 
for  fear  of  poisoning  by  absorption.  The  Aqua  laurocerasi  contains 
prussic  acid  as  its  active  principle,  in  strength  0-1  per  cent. ;  20  drops 
are,  therefore,  equivalent  to  1  drop  of  dilute  hydrocyanic  acid. 

The  acid  possesses  a  bitter,  characteristic  taste,  and  excites  a  sen- 
sation of  itching  in  the  mouth.  It  stimulates  the  flow  of  saliva, 
possibly  by  its  action  on  the  mucous  membrane  of  the  mouth. 

'  This  being  so  it  is  obvious  that  there  is  no  incompatibility  (therapeutic) 
in  mixing  hydrocyanic  acid  with  an  alkali  when  prescribing  a  sedative 
1  otion. 
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Taken  in  moderate  dose,  into  a  healthy  stomach,  the  acid  appears 
neither  to  produce  nor  to  undergo  change ;  it  is,  nevertheless,  much 
used,  and  frequently  with  decided  benefit,  in  painful  diseases  of  this 
organ,  as,  e.g.^  in  chronic  ulcer,  cancer,  chronic  gastritis,  gastralgia, 
etc.  Not  only  does  it  occasionally  mitigate  the  pain  of  these  affec- 
tions, but  it  may  also  check  vomiting.  This  action  we  may  regard  as 
purely  topical,  and  the  equivalent  of  its  external  sedative  action. 

Hydrocyanic  acid  passes  very  speedily  into  the  blood,  and  is  as 
speedily  eliminated,  probably  in  chief  part  in  the  breath  ;  hence, 
after  a  poisonous  dose,  if  life  can  be  supported  for  half  an  hour  the 
patient  is  generally  safe. 

As  Brunton  points  out,  the  symptoms  induced  by  a  fatal  dose  of 
prussic  acid  are  identical  with  the  symptoms  of  rapid  asphyxia,  with 
the  exception  that  in  hydrocyanic  acid  poisoning  the  blood  is  arterial 
in  tint  and  that  artificial  respiration  will  not  avert  death. 

Prussic  acid  is  a  general  poison,  affecting  all  parts  of  the  nervous 
system  and  the  muscles  also,  as  one  might  expect  in  a  remedy  that 
induces  asphyxia.  It  has  not  been  proved  how  it  induces  asphyxia, 
but  it  has  been  suggested  that  its  combination  with  hsemoglobin 
lessens  oxidation.  Oyan-liEemoglobin,  however,  is  often  absent  from 
the  blood  in  prussic  acid  poisoning.  Large  doses  of  piaissic  acid  kill 
by  arresting  the  heart,  smaller  doses  kill  by  paralyzing  the  respira- 
tion.^ 

The  arrest  of  the  heart  is  due  partly  to  irritation  of  the  vagus 
roots,  and  partly  to  the  action  of  the  poison  on  the  cardiac  ganglia 
and  muscular  tissue.  The  drug  first  raises  arterial  pressure,  but  soon 
lessens  it. 

From  experiments  on  frogs,  Kolliker  concludes  that  prussic  acid 
paralyzes  first  the  brain,  next  the  cord,  and  then  the  motor  nerves, 
the  paralysis  extending  from  the  centre  to  the  periphery.  It 
paralyzes  the  heart,  the  ventricles  ceasing  in  diastole.  The  voluntary 
muscles  soon  lose  their  irritability,  and  become  stiff. 

Preyer  maintains  that  a  large  dose  of  hydrocyanic  acid  paralyzes 
the  heart  at  once ;  that  moderately  fatal  doses  deprive  the  blood  of 
oxygen ;  and  that,  as  belladonna  paralyzes  the  peripheral  branches  of 
the  vagus,  and  at  the  same  time  stimulates  the  nervous  centres  of 
respiration,  atropia  in  these  cases,  hypodermically  injected,  will  pre- 
vent death. 

Hydrocyanic  acid  is  a  useful  addition  to  cough  mixtures,  to  allay 
irritable  cough.    Syrup  of  Virginian  prune,  which  is  often  employed 

1  In  certain  cases  of  poisoning  the  blood  is  found  to  be  dark ;  Brunton  has 
stiggested  in  explanation,  that  these  cases  are  those  in  which  death  takes 
place  more  sloAvly  and  is  by  respiratory  failure,  whereas  the  fatal  cases  with 
bright  blood  occur  when  death  is  sudden  and  cardiac.  The  subject,  however, 
is  complicated,  and  the  exact  reason  of  these  opposite  conditions  of  the  blood 
is  not  clear.    {See  Wood's  Therapeutics.) 
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in  cough  mixtures,  owes  its  efificaoy  probably  to  the  prussic  acid  which 
it  contains. 

Prussic  acid  has  a  deservedly  high  reputation  in  the  treatment  of 
stomach  affections,  in  particular  in  those  forms,  dyspeptic  or  other,  in 
which  pain  is  a  prominent  symptom.  It  is  usually  combined  with 
bismuth  and  an  alkali,  but  it  may  also  be  added  to  acid  mixtures  ;  the 
former  prescription  is  the  more  sedative. 


SULPHO-CYANIDE  OF  POTASSIUM 

Dn.  Gee  employs  the  suIpho-cyanicTe  of  potassium  in  tinoca  tonsurans.  He 
recommends  that  the  hair  be  kept  close  cut,  and  the  scalp  washed  twice  a  day 
with  warm  Avater  and  soap,  and  that  then,  after  drying  the  head,  the  patches 
be  well  rubbed  with  a  lotion  composed  of  half  an  oitnce  of  sulpho-cyanide  of 
potassium,  1  ounce  of  glycerine,  and  7  ounces  of  water.  The  scalp  should  be 
covered  night  and  day  with  lint  soaked  in  this  lotion,  super-imposing  a  piece 
of  oiled  silk ;  a  stronger  solution  is  apt  to  excite  eczema. 


OPIUM 

Opium  affects  chiefly  the  brain  and  the  spinal  cord,  in  the  lower 
animals  it  excites  tetanus  by  its  action  on  the  cord.^    It  has  very 

I  On  the  lower  animals  and  even  on  man  the  effect  of  opium  and  its  active 
principles  is  a  very  variable  one ;  thus,  small  doses  of  opimn  excite  tetanus  in 
frogs,  but  birds,  such  as  ducks,  chickens,  and  pigeons,  cannot  be  poisoned  by 
crude  opium,  by  the  aqueous  extract,  or  by  black  drop  (acetnm  opii),  given 
internally,  and  morphia  salts  must  be  given  to  them  in  enormous  doses  to  pro- 
duce poisoning.  Morphia  employed  hypodermically  in  very  large  doses  never 
causes  either  sleep  or  stupor  in  these  creatures,  but  convulsions.  Thebaia  is  a 
tetanizing  agent,  inferior  only  to  strychnia  and  brucia.  Narcotina,  almost 
without  effect  on  man,  destroys  birds  in  doses  of  two  to  seven  grains  when 
used  hypodermically.  Codeia  is  a  fatal  convulsive  agent  to  pigeons.  Meconia 
given  internally  causes  emesis,  but  is  harmless  when  injected  mider  the  skin. 
Narceia  has  no  perceptible  influence,  except  to  disturb  the  respiration  slightly. 
Cryptopia  in  doses  of  one-fifth  to  one-half  a  grain  has  no  effect.  None  of 
these  agents  cause  sleep  in  pigeons,  ducks,  or  chickens  (Dr.  Weir  Mitchell.) 

Dogs,  cats,  and  rabbits  require  large  doses  of  opium  to  produce  stupor  or 
sleep,  and  this  is  generally  accompanied  by  convulsions.  In  the  lower 
animals,  e.rj.,  frogs,  opium  only  excites  tetanus,  bu.t  as  we  ascend  in  the 
animal  kingdom  the  soporific  effects  become  apparent,  and  are  most  marked 
m  man.  Race  modifies  the  effects  of  opium,  for  it  drives  the  Javanese  and 
Malays  into  temporary  madness  ;  and  even  among  Europeans  its  effects  vary 
considerably  in  different  individuals.  In  some  persons,  especially  women,  it 
produces  much  excitement,  but  no  sleep,  the  excitement  being  sometimes 
pleasant,  at  other  times  extremely  disagreeable.  In  some  instances  if  it  fails 
to  induce  sleep  it  soothes,  and  pleasant  ideas  occupy  the  mind ;  with  other 
persons  it  induces  restlessness,  excitement,  and  even  delirium. 
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little  action  on  either  sensory  or  motor  nerves,  though  some  observers 
maintain  that  it  first  stimulates  and  then  depresses  the  sensory  nerves. 
The  muscles  are  unaffected  by  it. 

Large  doses  paralyze  the  vaso-motor  centre. 

Bernard's  experiments  led  him  to  conclude  that  opium  depresses  the  func- 
tional activity  of  the  sympathetic  system,  and  notably  that  part  supplying 
the  submaxillary  gland.  Gscheidlen  considers  that  opium  affects  the  ter- 
minations of  the  motor  nerves,  small  doses  at  first  heightening,  but  after- 
wards depressing,  their  function,  whilst  large  doses  depress  from  the  first. 
Opium  is  said  to  lessen  the  conductivity  of  sensory  nerves,  though  the 
blunted  sensibility  present  must  be  due  in  great  measure  to  the  effect  of 
opium  on  the  grey  matter  of  the  brain,  depressing  the  power  of  perception. 

Considering  now  the  action  of  opium  more  in  detail,  Ave  note  first 
that  poultices  containing  laudanum  are  used  to  allay  the  pain  of 
superficial  and  even  of  deep-seated  inflammations,  and  enough  may  be 
absorbed  in  this  way  to  produce  deep  sleep.  Friction  considerably 
increases  the  absorption,  and  thus  liniment  of  opium,  well  rubbed  in, 
relieves  neuralgia,  pleurodynia,  and  myalgia,  probably  by  a  combina- 
tion of  local  and  general  aneesthesia.  The  abraded  skin  absorbs  still 
more  freely,  and  preparations  of  opium  or  morphia  are  applied  to 
irritable,  cancerous,  and  simple  sores,  again  for  both  topical  and 
general  effects.  Morphia,  dissolved  in  glycerine  and  spread  on  lint,  is 
a  useful  application  to  a  painful,  cancerous  sore. 

Tor  carbuncles  and  boils,  Dr.  Buxton  Shillitoe  strongly  recommends 
the  local  application  of  an  extract  of  opium  of  the  consistence 
of  treacle.  The  extract  must  be  smeared  on  thickly  three  or  four 
times  a  day,  over  and  around  the  swelling.  Applied  earlj^,  it  often 
causes  the  boil  to  abort,  or  it  limits  its  progress  and  eases  pain. 
After  the  use  of  the  extract,  Mr.  Shillitoe  applies  a  plaster,  composed 
of  equal  parts  of  soap,  opium,  and  mercury,  spread  on  thick  leather. 
Should  suppuration  set  in,  he  lets  out  the  matter,  and  applies  a 
poultice  over  a  small  hole  cut  in  such  plaster. 

Dropped  into  the  eye,  laudanum  and  solutions  of  morphia  cause 
smarting,  redness,  and  slight  inflammation  of  the  conjunctiva.  The}' 
contract  the  pupil,  but  in  a  less  degree  than  if  administered  in  other 
ways.  Opium,  however,  is  never  used  specifically  to  contract  the 
pupil,  Calabar  bean  effecting  this  more  safely,  easily,  and  thoroughlj''. 
Opium  wine,  dropj^ed  into  the  eye,  is  used  to  relieve  the  pain  of 
conjunctivitis,  and  by  slight  stimulation  to  improve  the  condition  of 
the  membrane.  The  wine  of  the  present  Pharmacopoeia,  containing 
spices,  must  not  be  so  employed,  as  it  would  aggravate  the  mischief ; 
the  wine  of  the  Pharmacopoeia  of  18G4  should  be  used.  Mixed  with 
either  tannin  or  creasote,  opium  is  introduced  into  the  hollow  of  a 
painful  tooth,  and  if  the  pain  be  the  result  of  inflammation  of  the 
exposed  pulp,  this  application  often  gives  relief. 

In  the  course  of  the  following  pages  we  shall  see  other  instances  of 
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the  local  anodyne  action  of  opium,  in  the  use  of  linctuses,  suppositories, 
etc. ;  even  in  the  hypodermic  injection  of  morphia,  some  part  of  the 
therapeutic  value  obtained  is  probably  local,  and  for  this  reason  it  is 
advisable,  where  possible,  to  make  the  injection  in  the  neighbourhood 
of  the  pain. 

The  preparations  of  opium  are  rarely  used  for  their  topical  action 
on  the  throat,  but  their  good  effects  are  often,  I  think,  due  to  the 
local  action.  For  instance,  many  coughs,  as  in  some  cases  of  phthisis, 
are  really  joroduced  by  the  condition  of  the  throat— red,  inflamed, 
and  even  ulcerated— which  condition  excites  much  irritation,  and  a 
frequent  hacking  cough,  especially  troublesome  at  night.  The  topical 
application  of  morphia  dissolved  in  glycerine,  honey,  treacle,  syrup  of 
Virginian  prime,  mucilage,  or  some  other  viscid  substance,  which  will 
cause  the  mixture  to  linger  some  time  over  the  irritable  membrane, 
often  relieves  this  kind  of  cough.  It  is  well  known  that  the  cough 
of  chronic  phthisis  is  often  best  treated  by  directing  the  patient  to 
retain  for  some  time  in  the  pharynx  a  weak  solution  of  morphia  in 
glycerine,  honey,  syrup,  or  mucilage,  so  as  to  blunt  the  irritability 
of  these  parts.  Hence,  too,  the  excellent  effects  of  morphia  lozenges 
allowed  to  dissolve  slowly  in  the  mouth.  Even  in  coughs  entirely 
dependent  on  lung  disease,  opium  or  morphia  administered  so  that  the 
medicine  clings  for  some  time  to  the  structures  just  outside  the 
larynx,  appears  to  have  a  greater  influence  than  when  the  medicine 
is  conveyed  quickly  into  the  stomach.  This  result  is  probably  due  to 
the  fact,  heretofore  insisted  on,  that  drugs  appear  to  possess  remedial 
virtues  over  the  organs  of  the  body,  even  when  applied  only  at  the 
orifices  of  the  passages  leading  to  them. 

The  following  is  a  good  formula  to  allay  coughs :— Morphia,  one- 
fortieth  part  of  a  grain  ;  spirits  of  chloroform,  three  minims  ;  glycerine, 
syrup  of  lemons,  diluted  honey  or  treacle,  one  drachm.  The  dose 
should  be  repeated  frequently,  when  the  cough  is  troublesome,  till  the 
paroxysm  is  subdued. 

A  somewhat  full  dose  of  opium  produces  much  disagreeable  dryness 
of ^  the  mouth  and  throat.  The  same  annoying  symptom  follows  like- 
wise the  hypodermic  injection  of  morphia. 

It  is  often  taught  that  morphia  should  not  be  given  in  catarrh  or 
bronchitis,  and  no  doubt  when  the  expectoration  is  abundant,  and 
there  is  duskiness  of  the  skin,  showing  deficient  oxidation,  opiates  or 
other  narcotics  that  produce  profound  sleep  must  be  given  very 
guardedly,  otherwise  the  expectoration  during  sleep  may  accumulate 
in  the  lungs,  and  give  rise  to  serious  results.  On  the  other  hand,  we 
meet  with  cases  of  very  violent  and  frequent  cough.  Yet  there  is 
free  expectoration,  and  no  signs  of  impaired  oxidation.  In  such  cases 
opiates  will  relieve  cough,  and  by  this  act  lessen  expectoration,  for 
the  secretion  of  mucus  in  the  bronchial  tubes  is  certainly  stimulated 
by  violent  coughing,  and  when  this  is  allayed  the  expectoration  be- 
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comes  mucli  less  abuucTant  (that  coughing  may  excite  secretion  in  the 
bronchial  tubes  is  shown  by  the  common  fact  that  if  a  patient  can 
restrain  his  cough  the  expectoration  becomes  less,  without  any  signs 
of  accumulation  in  the  lungs).  But,  even  in  the  first  named  cases  of 
extensive  bronchitis  with  more  or  less  cyanosis,  we  shall  in  many 
cases  give  opium  with  advantage  so  long  as  we  proceed  cautiously 
with  the  dose,  and  have  the  patient  well  under  observation. 

Taken  into  the  stomach,  opium  lessens  both  its  secretion  and  its 
movements,  and  consequently  checks  digestion.  Its  retarding  effect 
on  digestion  is  exemplified  by  the  well-known  fact  that  when  an 
opiate  is  given  too  near  a  meal  the  food  vomited  hours  afterwards 
may  be  only  very  partially  digested.  According  to  Bernard,  even  a 
hypodermic  injection  may  have  this  effect,  for  he  found  that  the  crops 
of  pigeons  were  full  after  a  hypodermic  dose  of  morphia.  Here,  then, 
we  have  a  sufficient  reason  why  opiates  should  not  be  given  shortly 
before  or  after  a  meal,  unless,  indeed,  it  is  intended  to  diminish 
appetite,  or  to  hinder  the  natural  movements  of  the  stomach. 

Opiates,  not  uncommonly,  excite  naiisea  and  vomiting,  sj'mptoms 
very  apt  to  occur  in  the  morning  after  a  night  dose. 

Opium,  or  its  alkaloid,  morphia,  is  given  to  quell  the  pain  of  manj' 
stomach  affections  and  to  check  the  vomiting  which  may  accompan}' 
them.  Thus  it  is  useful  in  cancer  and  chronic  ulcer  of  the  stomach, 
and  in  chronic  gastritis  from  excessive  indulgence  in  alcoholic  drinks. 
Morphia,  in  small  doses,  combined  with  tonics,  taken  a  short  time 
before  meals,  is  very  efficacious  in  removing  the  pain,  the  nausea,  and 
the  want  of  appetite,  so  often  connected  with  alcoholism.  In  the 
treatment  of  gastrodynia  with  heartburn  it  is  usefully  combined  with 
bismuth.  The  improvement  in  the  appetite  will  probably  be  the 
result  of  the  influence  of  the  other  ingredients  of  the  prescription — 
the  alkalies,  bismuth,  bitters,  etc.— the  opiu.m  overcoming  the  gastric 
irritabilit}'-  and  permitting  these  to  act. 

The  effects  of  opium  on  the  intestines  are  identical  with  the  effects 
on  the  stomach  ;  that  is  to  say,  the  drug  checks  both  secretion  and 
movement,  thus  constipating  the  bowels  in  health  and  restraining 
diarrhosa  in  disease.  Constipation,  one  of  the  disagreeable  conse- 
quences following  an  opiate,  is  much  less  marked  when  morphia  is 
employed  hypodermically. 

Some  persons  can  never  take  even  a  small  dose  of  laudanum  or 
morphia  without  suffering,  for  a  day  or  two,  from  clay-coloured 
motions  and  high-coloured  urine. 

Opium,  or  its  alkaloid,  morphia,  is  very  frequently  and  very  bene- 
ficially given  in  both  acute  and  chronic  diarrhoea.  It  is  useful  in 
the  acute  forms,  after  the  expulsion  of  the  disturbing  irritant.  It 
is,  moreover,  of  great  use  in  the  chronic  diarrhoeas  of  tuberculosis, 
dysentery,  and  other  organic  diseases. 

In  typhoid  fever,  opium  in  small  doses,  given  at  night,  may  serve 
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a  double  purpose :  it  will  combat  the  wakefulness  and  delirium, 
whether  this  latter  be  of  the  boisterous  or  muttering  kind,  and 
will  often  produce  sleep,  at  the  same  time  it  will  control  or  even 
subdue  the  diarrhoea. 

There  is  a  form  of  dyspepsia  and  diarrhoea  which  yields  to  small 
doses  of  opium.  In  this  there  is  probably  increased  peristaltic  actioa 
of  the  stomach  and  intestines,  so  that  the  food,  soon  after  it  is 
swallowed,  is  forced  in  a  half -digested  state  through  the  pylorus  into 
the  intestines,  where,  owing  to  its  crude  condition,  it  acts  as  an 
irritant,  exciting  the  vermicular  action,  already  acting  unduly,  so 
that  a  diarrhoea  of  partially-digested  food  occurs  soon  after  a  meal. 
The  patient  thus  suffering  will  often  complain  of  a  sensation  of 
emptiness  and  hunger,  which  is  relieved  for  a  short  time  by  the 
taking  of  food,  but  the  meal  being  imperfectly  digested,  and  expelled 
too  soon,  the  system  is  imperfectly  nourished,  and  these  uncomfort- 
able symptoms  quickly  recur.  The  characteristic  symptoms  are— 
a  sinking  at  the  stomach,  relieved  for  a  short  time  by  the  taking  of 
food,  and  the  occui-rence  of  an  evacuation  of  partially-digested  food 
immediately  after  a  meal,  nay,  sometimes  even  before  it  is  finished, 
and  generally  at  no  other  time.  This  complaint,  a  common  form  of 
chronic  dyspepsia  in  children  of  from  six  to  twelve  years  of  age,  is 
quickly  arrested  by  administering  two  to  five  drops  of  tincture 
of  opium  a  few  minutes  before  each  meal;  this  dose  seems  to  be 
sufficient  to  check  the  excessive  muscular  action,  and  so  enable  the 
food  to  tarry  a  sufficient  time  to  undergo  digestion.  Still  more 
effective  in  such  cases  is  arsenic. 

Colic  of  the  intestines  is  well  combated  by  small  doses  of  opium 
or  morphia,  frequently  repeated.  As  this  painful  affection  is  gener- 
ally accompanied  by,  and  is  dependent  on,  constipation,  a  purgative 
should  likewise  be  given.  The  opium  assists  the  purgative  by  re- 
laxing that  contraction  of  the  intestines  which  hinders  the  passage 
of  the  intestinal  contents. 

Opium  quiets  the  intestinal  movements  in  inflammation  of  the 
peritoneum  and  of  the  intestines,  also  in  wounds  of  the  abdomen. 
Opium  acts  usefully  in  peritonitis,  not  only  by  restraining  the  intes- 
tinal movements,  but  by  its  direct  beneficial  influence  on  the  inflam- 
mation ;  the  dose  must  be  rapidly  increased  up  to  the  limit  of 
toleration,  and  very  large  doses,  e.g.,  several  grains  every  two  or 
three  hours,  may  be  required.  In  the  treatment  of  typhlitis  and 
perityphlitis  the  value  of  opiates  is  very  striking— we  might  add  also 
a  Fabian  policy. 

Opiates  are  administered  by  the  rectum  for  a  variety  of  purposes. 
Laudanum  injected  mixed  with  an  ounce  of  mucilage  of  starch,  at 
a  temperature  of  100°  or  thereabouts,  is  very  effectual  in  checking 
acute  and  chronic  diarrhoeas  ;  and  in  those  severe  forms  of  diarrhoea 
which  sometimes  carry  o£f  young  children  in  a  few  hours,  a  laudanum 
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injection  is  often  the  speediest  way  of  controlling  the  dangerous  flux. 
When  other  methods  fail  the  same  injection  often  checks  the  purging 
of  typhoid  fever,  or  of  tubercular  ulceration  of  the  intestines,  or  of 
dysentery.  It  is  highly  useful  in  pain  of  the  bowels  and  of  the 
organs  in  the  neighbourhood  of  the  rectum.  Thus,  an  opiate  injection 
will  generally  subdue  the  pain  and  frequent  micturition  of  cystitis, 
and  the  pain  arising  from  various  uterine  diseases.  A  suppository 
of  opium  or  morphia  is  sometimes  introduced  into  the  rectum  as  far  as 
the  finger  can  conveniently  carry  it,  but  the  injection  of  laudanum 
and  starch  is  more  effectual. 

Opium  mixed  with  ointment  of  galls  is  an  excellent  application  in 
painful,  bleeding  piles,  and  in  fissures  of  the  anus,  which  cause 
excruciating  pain  with  each  evacuation.  Mild  purgatives  should  be 
simultaneously  employed. 

Opium  injected  into  the  rectum  is  absorbed,  and  affects  the  distant 
organs  of  the  body.  A  rectal  injection  will  sometimes  induce  sleep, 
when  the  ordinary  method  of  administering  it  by  the  mouth  fails 
completely.  In  obstinate  forms  of  dyspeptic  sleeplessness,  or  the 
wakefulness  of  convalescents  from  acute  disease,  the  injection  of 
laudanum  by  the  rectum  will  often  prove  successful.  Both  Dupuytren 
and  Graves  state  that  in  delirium  tremens  and  traumatic  delirium 
this  mode  of  giving  opium  is  preferable  to  its  administration  by  the 
mouth.  The  dose  of  laudanum  injected  into  the  rectum  must  depend 
on  the  nature  of  the  case.  If  employed  to  relieve  local  pain  a  small 
quantity  will  generally  suffice,  but  to  produce  sleep,  a  dose  must  be 
given  about  threefold  or  fourfold  that  administered  by  the  stomach— 
at  least,  so  it  is  generally  taught ;  an  ordinary  medicinal  dose,  how- 
ever, even  when  given  by  the  rectum— well  cleared  out  previously  by 
a  simple  enema  or  purgative — is  often  amply  sufficient  to  ensure  sleep. 

The  active  principles  of  opium  pass  readily,  unaltered,  into  the 
blood,  and  whether  the  opium  is  swallowed  or  injected  under  the 
skin  the  same  symptoms  are  induced. 

To  one  unaccustomed  to  opium  a  small  dose  produces  a  soothing 
and  luxurious  mental  calm,  followed  in  the  course  of  forty  or  fifty 
minutes  by  a  disposition  to  sleep  ;  if  this  does  not  happen,  the  drug 
gives  general  repose  to  both  body  and  mind.  The  pulse  at  first  (in 
ten  to  twenty  minutes),  quickens  slightly  to  the  extent  of  some  eight 
or  ten  beats,  but  in  half  to  three-quarters  of  an  hour  it  again  falls ; 
at  the  beginning  it  is  also  made  stronger  and  more  resistant.  The 
mouth  and  pharynx  become  dry,  and  perspiration  often  breaks  out. 
Larger  doses,  e.g.,  two  to  three  grains,  generally  produce  at  first 
much  excitement,  with  noises  in  the  ears,  and  closely  contracted 
pujjils.  The  ideas  then  become  confused  and  extravagant,  and 
decided  delirium  may  occur,  the  head  also  feels  heavy  and  full  and 
the  senses  are  blunted ;  upon  this  a  sleep  follows,  which  is  often 
heavy  or  even  stertorous,  and  may  be  harassed   by  disagreeable 
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dreams :  the  while  the  pulse,  at  first  full  and  frequent,  soon  becomes 
slow. 

The  susceptibility  to  the  action  of  opium,  and  the  symptoms  pro- 
duced, vary  greatly  in  different  persons.  Some  are  so  easily  affected 
by  opium  that  even  a  small  quantity  endangers  life ;  a  susceptibility 
so  extreme  is,  however,  not  common.  In  some  it  produces  only  dis- 
agreeable sensations  and  ideas,  in  others  just  the  reverse ;  in  some 
the  stimulant  effects  predominate,  in  others  the  narcotic.  Some 
persons  after  a  moderate  dose  of  opium  never  become  heavy  or  drowsy, 
but  feel  the  drug  diffuse  a  glow  throughout  the  body,  followed  by  a 
luxuriant  calm  of  mind  and  body.  I  have  heard  some  people  who 
were  not  accustomed  to  opium  say  they  dare  not  take  it,  for  the 
sensations  it  produced  were  so  delicious  that  they  feared  the  tempta- 
tion to  take  it  might  become  irresistible.  There  are  others,  again, 
who  after  even  a  minute  dose  become  excited,  restless,  sleepless,  and 
even  delirious. 

After  a  poisonous  dose  the  primary  stage  of  excitement  is  very  brief, 
and  narcotism  supervenes  rapidly.  Great  giddiness  and  a  sensation 
of  oppression  come  on,  with  an  irresistible  craving  for  sleep.  There 
may  be  both  nausea  and  sickness.  The  sleep  soon  passes  into  pro- 
found insensibility,  the  breathing  grows  slower  and  slower  and  more 
and  more  shallow,  till  it  ceases.  The  face  becomes  pale,  or  livid  and 
bloated,  and  the  veins  swollen.  The  pulse,  at  first  full  and  strong, 
becomes  small,  feeble,  and  thready.  The  pupils  are  very  greatly  con- 
tracted. Gradually  the  power  of  swallowing  is  lost,  the  piipils  be- 
come insensible  to  light,  and  the  muscles  relax ;  the  patient  cannot 
now  be  roused  from  his  state  of  profound  insensibility.  Mucus  next 
collects  in  the  throat,  and  at  last,  the  breathing  ceasing,  death  takes 
place.  Patients  may  die  in  a  state  of  collapse,  and  not  from  asphyxia, 
though  death  usually  happens  from  paralysis  of  respiration. 

Sometimes  in  the  fipal  stages  of  opium-poisoning  the  breathing 
stops  for  a  time,  and  then  recommences,  this  alternation  being 
repeated.    In  this  late  stage  whilst  the  breathing  continues,  the 
pulse  is  frequent,  often  120  to  140,  but  when  the  respirations  cease 
the  pulse  falls  progressively  in  frequency  till  it  reaches,  say,  80  or  90- 
It  may  then  suddenly  drop  to  the  extent  of  perhaps  twenty  beats! 
this  drop  preceding  always  the  recommencement  of  breathing  which 
after  two  or  three  respirations,  brings  the  pulse  rapidly  back  to  its 
original  frequency.   Sometimes  the  first  sign  of  recommencing  breath- 
ing IS  a  slight  movement  of  the  larynx.    Similar  changes  in  the 
pulse  are  sometimes  observed  in  Cheyne-Stokes'  breathing. 
•  In  opium  poisoning  a  variety  of  other  symptoms  occur  occasionally 
such  as  diarrhoea,  diuresis,  convulsions  (most  common  in  children) 
lockjaw ;  sometimes  there  are  dilated  pupils,  and  sometimes  one  is 
dilated  while  the  other  is  contracted;  other  occasional  symptoms  are 
itching  and  dryness  of  the  skin. 


5G0 


OPIUM 


In  some  features,  opium  poisoning  simulates  apoplexy,  drunkenness, 
and  ursomic  coma. 

Opium  poisoning  may  be  generally  discriminated  from  apoplexy  by 
attention  to  the  following  points :— history  of  the  attack,  odour  of 
breath  and  vomited  matters,  the  patient's  age,  and  the  state  of  the 
pupils,  which  in  apoplexy  are  very  generally  dilated,  and  are  veiy 
often  iTnequal. 

Only  cases  of  profound  intoxication  put  on  a  superficial  semblance 
of  opium  poisoning.  In  each  case  there  is  great  insensibility.  If 
the  drunkard  can  be  roused  he  answers  questions  incoherently,  but 
if  poisoned  by  opium,  although  he  is  slow  to  speak,  yet  his  answers 
are  rational  and  to  the  point.  The  breath  and  vomited  matters  will 
very  often  tell  if  alcoholic  drinks  have  been  taken,  but  it  must  be 
recollected  that  suicides  by  laudanum  not  uncommonly  take  the  drug 
in  beer  or  other  drinks;  even  then,  however,  the  odour  of  the  lauda- 
num may  generally  be  detected.  In  opium  poisoning  the  pupils  are 
much  contracted,  but  in  profoiind  drunkenness  the  pupils  are  widely 
dilated.  The  early  symptoms  of  the  attack,  if  available,  are  sufi&cient 
to  ensure  discrimination  between  opium  and  alcoholic  poisoning. 

Ursemic  coma  may  occur  very  suddenly  and  without  the  presence 
of  any,  or  of  scarcely  any,  dropsy.  To  distinguish  such  a  case  from 
opium  poisoning  the  history  of  the  attack  should  be  ascertained.  A 
patient  in  ursemic  coma  can  generally  be  roused  partially,  when  some 
information  can  be  extracted  from  him.  An  analysis  of  the  urine 
may  throw  much  light  on  the  case,  and  the  state  of  the  pupils 
generally  precludes  suspicion  of  poisoning  by  opium.  The  presence  of 
a  hypertrophied  heart,  a  high  tension  pulse,  and  a  small  quantity  of 
albumen  in  the  urine  would  show  that  the  patient  suffered  from 
contracted  kidneys, — the  form  of  kidney  disease  usually  producing 
tirsemia,  but  which,  however,  also  favours  cerebral  hsemorrhage. 

Effusion  of  blood  into  the  pons  varolii  Avill  produce  symptoms 
almost  identical  with  those  of  opium  poisoning ;  thus  in  both  cases 
there  is  profotmd  insensibility,  with  closely  contracted  pupils,  and 
slow  stertorous  breathing.  It  may  be  impossible  to  discriminate 
between  these  two  conditions  till  a  post-mortem  examination  reveals 
the  real  cause  of  death. 

In  poisoning  by  opium  use  the  stomach  pump,  rouse  the  patient 
and  keep  him  constantly  moving  to  prevent  sleep ;  give  strong  coffee, 
apply  cold  affusion  to  the  head,  and,  if  neceasary,  adopt  artifical 
respiration. 

It  is  not  an  uncommon  practice  to  give  brandy  or  wine  to  a  patient 
recovering  from  the  effects  of  a  poisonous  dose  of  opium,  with  the 
view  of  overcoming  drowsiness ;  but  having  watched  the  action  of 
alcohol  under  these  circumstances  I  have  always  found  that  it  greatly 
increased  the  sleepiness,  and,  in  fact,  did  harm. 

In  this  country  the  habit  of  opium-eating  is  not  so  largely  indulged 
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in  as  among  Asiatics,  bnt  it  is  practised  here  in  some  localities  to  a 
startling  extent.  It  is  taken  for  its  primary  stimulating  effect,  bnt 
after  a  time  increasing  doses  are  needed  to  produce  this  result. 
Though  carried  to  a  very  great  pitch,  opium-eating  in  some  indi- 
viduals induces  neither  physical  nor  mental  weakness  ;  others  waste, 
and  grow  physically  and  mentally  weak,  irritable,  fretful,  and  de- 
sponding, especially  when  the  opium  is  withheld ;  the  memory 
becomes  much  impaired  ;  the  skin  becomes  sallow  :  strange  to  say,  in 
many  cases  the  bowels  are  not  constipated. 

The  horrors  which  opium-eaters  suffer  when  the  drug  is  withheld 
are  well  known,  and  need  not  be  dwelt  on  here  ;  so  great,  indeed,  is 
the  suffering,  that  few  have  sufficient  resolution  to  relinquish  the 
habit.  The  amount  of  opium  taken  is  often  enormous.  De  Quincey 
took  320  grains  daily.  Moderate  indulgence  of  the  habit  is  pei'haps 
not  more  prejudicial  to  health  than  tobacco-smoking. 

In  the  coiu'se  of  fevers,  specific  or  inflammatory,  soporifics,  and 
above  all  others  opium,  are  often  of  the  greatest  value.  Some  patients 
first  show  signs  of  failing  in  the  nervous  system,  and  this  depression 
of  the  nervous  system  is  generally  due  to  want  of  sleep.  From  sleep- 
lessness the  nervous  system  becomes  exhausted  and  the  patient 
wanders.  If  sleep  does  not  occur  spontaneously,  or  is  not  induced  by 
drugs,  the  delirium  becomes  more  marked  and  may  be  violent,  as  is 
often  the  case  in  typhus,  or  muttering,  as  in  typhoid  fever.  With 
the  further  progress  of  the  exhaustion  of  the  nervoiTS  system  there 
arise  the  trembling  movements  of  the  extremities  and  of  the  pro- 
truded tongue,  and  the  general  twitching  of  the  muscles.  The  tongue 
becomes  dry ;  appetite,  digestion,  and  assimilation  become  depressed. 
In  addition  to  nervous  exhaustion,  there  arise,  even  though  the  heart's 
action  has  for  some  time  remained  good,  the  signs  of  cardiac  exhaus- 
tion, as  shown  by  a  frequent  and  feeble  pulse ;  henceforth  the  patient 
must  be  considered  to  be  in  a  highly  critical  condition.  If  during 
the  course  of  fevers,  having  these  tendencies,  laudanum  is  given  early, 
and  before  much  nervous  exhaustion  has  occurred,  refreshing  sleep 
will  be  induced  and  the  nervous  system  sustained,  and  hence  the  need 
of  stimulants  may  be  avoided  or  much  lessened.  Ten  or  fifteen  drops 
of  laudanum,  as  a  hypnotic,  generally  suffice,  but  the  effect  is  made 
much  more  certain  by  the  addition  of  ten  or  fifteen  grains  of  chloral. 

It  may,  however,  happen  that  the  opportunity  for  warding  off 
nervous  weakness  has  been  lost,  and  that  the  patient  has  become  very 
delirious.  If,  in  such  case,  the  delirium  is  of  the  furious  kind  it  is 
well  to  combine  the  opium  with  tartar-emetic,  as  this  combination 
calms  the  excitement  and  produces  sleep  more  speedily  and  effectually 
than  opium  given  alone.  Graves  gave  three  or  four  drops  of  laudanum, 
and  one-sixth  to  one-eighth  of  a  grain  of  tartar-emetic  every  two  hours 
till  tranquillity  and  sleep  were  ensured  ;  in  very  boisterous  delirium 
he  increased  the  dose  of  tartar-emetic.    But  if  the  delirium  is  of  the 
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muttering  kind,  laudanum  either  alone  or  combined  with  chloral  is 
preferable.  The  hypodermic  injection  of  morphia  often  succeeds  in 
such  cases.  The  good  effect  of  opium  in  cases  of  marked  nervous 
exhaustion  is  well  instanced  by  the  following  typical  case  : — A  patient 
sleepless  with  twitching  and  tremor  of  the  muscles,  quivering,  dry, 
brown  tongue  and  parched  skin,  with  rapid  and  feeble  pulse,  is 
given  a  dose  of  laudanum  and  soon  falls  into  a  sleep  of  several  hours ; 
upon  this,  the  delirium  abates  or  disappears,  the  twitching  and 
quivering  of  the  muscles  become  much  less,  the  tongue  becomes  moist, 
the  appetite  improved,  and  the  pulse  stronger  and  less  frequent :  by 
the  nightly  use  of  laudanum  this  improvement  is  sustained. 

Laudanvim,  by  inducing  sleep,  lessens  greatly  the  amount  of  alcohol 
which  otherwise  would  be  required,  and  if  the  laudanum  is  given 
early,  alcohol  is  not  often  needed. 

The  cases  I  have  here  depicted,  in  which  the  nervous  system  is  the 
least  resistant,  contrast  strikingly  with  another  class  of  cases  where 
the  resistance  is  least  in  the  heart,  and  this  organ,  instead  of  the 
nervous  system,  yields  primarily.  In  such  a  case  we  get  signs  of 
danger  in  the  frequent  and  feeble  pulse ;  and  this  may  occur  whilst 
the  general  strength  appears  good,  the  voice  is  strong,  the  appetite 
and  digestion  fair,  and  there  is  no  delirium.  Where  the  heart  failure 
occurs  early,  opium  is  of  little  use,  and  alcohol  is  required.  In  such 
a  case  digitalis  is  often  very  serviceable,  slowing  the  heart  and 
sustaining  its  sti'ength  and  so  obviating  the  need  for  much  alcohol. 
Quinine  with  digitalis  is  also  useful  in  the  case  just  described. 

The  hypodexnnic  injection  of  morphia,  originated  by  Dr.  Alexander 
Wood,  is  now  extensively  employed  to  relieve  pain,  produce  sleep,  pre- 
vent spasm,  and  for  other  purposes,  and  is  often  preferable  to  the 
administration  of  the  drug  by  the  mouth.  Its  action  is  more  rapid, 
its  effects  more  permanent,  and  it  neither  destroys  the  appetite  nor 
constipates  the  bowels.  At  first  not  more  than  a  sixth  part  of  a  grain 
should  be  injected  ;  a  larger  quantity  produces  sometimes  serious 
symptoms.  Professor  Wood's  rule  is  :  —  "  In  females  unless  very 
robust  the  maximum  dose  (initial)  should  be  ^  grain  :  in  men  ^  - 

An  injection  causes  not  unfrequently  a  good  deal  of  excitement, 
giddiness,  even  intoxication,  great  nausea,  and  repeated  vomiting, 
followed  by  considerable  depression.  Often,  indeed,  the  patient  is 
unfitted  for  work  during  the  rest  of  the  day.  These  inconveniences, 
however,  can  mostly  be  avoided  by  keeping  the  patient  recumbent  for 
some  hours  after  the  injection.  Belladonna  seems  to  obviate  these 
unpleasant  symptoms,  if  combined  with  morphia  in  the  relative  pro- 
portion of  twenty  parts  of  morphia  to  one  part  of  atropia. 

An  injection  produces  occasionally  redness  of  the  face,  contraction 
of  the  jaw,  dyspno3a,  clonic  spasms  of  the  limbs,  a  frequent  hammer- 
incr  pulse-symptoms  which  last  about  five  minutes,  and  are  followed 
on°  their  decline  by  violent  sweating.   These  symptoms  are  said  to 
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occiu'  when  the  injection  enters  a  vein  directly.  By  long  persistence 
in  hypodermic  injections  the  system  becomes  habituated  to  the  drug, 
so  that  not  only  must  the  quantity  be  increased,  but,  when  discon- 
tinued, the  patient  suffers  the  same  depressing  effects  which  an 
opium-eater  experiences  Avhen  deprived  of  his  opium.  Sometimes 
these  sufferings  are  so  severe  that  patients  declare  that  the  distress 
occasioned  by  the  intermission  of  the  injection  is  worse  than  the  pain 
itself,  for  which  the  injections  were  administered.  The  injection 
may  be  made  into  any  part  of  the  body,  but  for  the  sake  of  con- 
venience, it  is  better  to  choose  a  place  where  the  skin  is  loose.  A 
fold  of  skin  should  be  pinched  up  firmly,  and  then  the  needle  thrust 
quickly  through  it  into  the  subcutaneous  tissue.  If  patients  dread 
the  slight  pain  of  the  punctui'e,  the  sensibility  of  the  skin  may  be 
first  deadened  by  the  ether  spray,  or  by  the  application  of  a  piece  of 
ice  dipped  in  salt.  It  is  hardly  necessary  to  say  that  it  is  rarely 
advisable  to  allow  a  patient  to  administer  the  injection  himself. 
Immediately  after  the  injection,  a  sharj)  smarting  pain  is  felt,  and  in 
many  cases  a  large  flat  wheal,  like  that  of  urticaria,  soon  arises. 
If  care  is  taken  to  make  the  solution  as  nearly  neutral  as  possible, 
the  pain  is  much  reduced.  It  should  be  remembered  that  these  in- 
jections leave  sometimes  a  hard  horny  cicatrix  ;  hence  it  is  important 
to  inject  some  part  of  the  skin  covered  by  the  clothes. 

Eulenberg  states  that  the  sensibility  round  the  punctured  spot  is 
lessened  if  the  injection  is  made  over  a  superficial  sensory  nerve,  and 
that  the  sensibility  of  the  whole  skin  territory  of  the  nerve  is  some- 
what blunted — clearly  a  direct  topical  effect. 

A  single  injection  will  sometimes  cure  recent  and  even  long-stand- 
ing sciatica,  facial  and  other  neuralgias,  but  usually  it  gives  only 
temporary  relief,  and  the  injection  must  be  repeated  from  time  to  time. 
Whitla's  method  of  treatment  of  sciatica  by  the  injection  of  a  weak 
solution  of  morphia,  into  the  sciatic  nerve,  if  possible,  combines,  he 
says,  the  methods  of  acupuncture  and  aquapuncture  with  the  direct 
local  effects  of  morphia.  He  praises  it  as  the  best  treatment  known 
to  him ;  his  method  is  as  follows : — he  takes  the  dose  of  morphine 
determined  upon,  say,  \  grain  or  more,  and  then  fills  the  syringe,  of 
20-30  minim  capacity,  with  distilled  water.  This  syringeful  he  in- 
jects, in  divided  portions,  at  several  points  along  the  course  of  the 
nerve,  puncturing  deeply,  at  right  angles  to  the  surface,  and  endea- 
vouring each  time  to  transfix  the  nerve.  In  our  hands,  a  recent  case  of 
acute  sciatica  yielded  very  promptly  to  this  treatment :  a  single  in- 
jection, only,  being  required. 

Injections  continued  for  days,  weeks,  or  perhaps  months,  will  some- 
times cure  obstinate  cases  of  neuralgia  and  its  allies.  Sometimes 
every  second  day,  or  twice  a  week,  is  sufficient  to  mitigate  the  pain 
and  after  a  time  to  cure.  A  single  injection  frequently  cures  lumbago 
at  once,  but,  inasmuch  as  the  mere  insertion  of  a  needle  is  often 
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eqiially  efficacious,  somo  of  the  speedy  cures  attributed  to  the  injec- 
tion must  be  due  to  the  efiPects  of  unintended  acupuncture.  H5''po- 
dermic  injection  relieves  the  pain  of  severe  pleurodynia,  but  most 
cases  of  pleurodynia  yield  to  milder  treatment.  It  is  particularly 
efficacious  in  the  pain  of  renal,  biliary,  and  intestinal  colic.  Al- 
though not  often  required,  a  mild  morphia  injection  will  allay  severe 
toothache.  Morphia  injections  are  sometimes  needed  to  relieve  the 
pain  of  acute  inflammations,  such  as  pleurisy  and  pneumonia,  but  are 
rarely  required  unless  the  suffering  is  severe  or  persistent. 

Morphia  injections  are  used  to  produce  sleep.  Morphia,  subcutane- 
ously  injected,  acts  more  speedily  and  in  smaller  quantities  than  when 
swallowed. 

Morphia  is  injected  to  produce  sleep  in  acute  mania,  delirium  tre- 
mens, chorea,  etc.  In  deliidum  tremens,  even  when  bromide  of  potas- 
sium and  choral  have  failed,  an  injection  will  often  speedily  produce 
sleep.  A  morphia  injection  is  useful  in  chorea  when  the  movements 
prevent  sleep,  and  when  wakefulness,  by  weakening  the  patient,  in- 
creases the  movements.  Clifford  AUbutt  employs  morphia  injections 
in  dyspepsia  of  an  irritable  kind,  when  the  patient  is  spare,  fretful, 
keen,  hasty,  or  absent  in  manner,  with  a  tongue  too  clean,  red  at  the 
tip  and  edges,  small  pulse  and  broken,  sleep. 

Clifford  Allbutt  strongly  recommends  a  morphia  injection  in  the 
dyspnoea  of  heart  disease,  and  of  disease  of  the  large  vessels,  in  the 
pain  of  angina  pectoris,  and  of  intra-thoracic  tumours.  By  removing 
dyspncBa  it  permits  sleep,  and  recruits  the  worn-out  patient.  It 
strengthens  the  heart,  and  so  removes  congestion  of  the  lungs.  He 
considers  it  less  useful  in  aortic  than  in  mitral  disease.  I  have  long  em- 
ployed these  injections  in  heart  disease,  and  can  corroborate  his  state- 
ments. It  is  hardly  possible  to  exaggerate  the  relief  this  treatment 
confers  on  a  patient  suffering  from  cardiac  dyspnoea.  Almost  directly 
on  falling  asleep  a  severe  sensation  of  dyspnoea  may  compel  these 
patients  to  awake  and  sit  upright  in  bed,  and  the  distress  from  want 
of  sleep  is  often  harder  to  bear  than  their  other  serious  sufferings.  In 
such  a  case  the  comfort  afforded  by  a  hypodermic  injection  is  almost 
incredible.  It  ensures  several  hours'  refreshing  sleep,  from  which  the 
patient  awakes  wonderfully  revived,  and  the  dyspnoeal  attacks  for  the 
next  twenty -four  hours  may  be  warded  off.  The  heart,  strengthened, 
and,  in  the  case  of  mitral  disease,  made  more  regular  and  slow  in  its 
action,  the  patient's  condition  is  not  only  notably  relieved,  but  life  is 
prolonged.  It  must  be  borne  in  mind  that,  in  heart  disease,  the  car- 
diac dyspnoea  is  often  associated  with  another  form  of  dyspnoea  arising 
from  dropsy  of  the  pleura  and  of  the  lung.  The  dyspnoea  due  to  this 
latter  cause  is  permanent,  whilst  the  dyspnoea  due  to  the  heart  is 
paroxysmal,  and  generally  occurs  only  on  falling  asleep.  The  113^0- 
dermic  injection  of  morphia  will  not  relieve  permanent  dyspnoea  or 
orthopnoea— this  is  best  treated  by  inoisious  into  the  dropsical  legs,  to 
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drain  away  the  fluid.  In  cardiac  dyspnoea  a  sixth  of  a  grain  hypo- 
dermically  twice  or  three  times  a  week  is  often  sufficient,  but  the  dose 
and  frequency  in  severe  cases  may  have  to  be  gradually  increased  to 
a  quarter  of  a  grain  each  night.  Doctors  are  often  afraid  to  adminis- 
ter morphia  in  the  case  of  a  patient  propped  up  in  bed,  with  livid  ears, 
nose  and  nails,  with  distended  jugulars  and  dropsical  extremities, 
with  weak,  frequent,  and  ii-regular  pulse.  They  dread  lest  the  mor- 
phia should  weaken  the  heart,  make  the  patient  worse,  if  not  kill  him 
outright.  This  fear  is  quite  groundless,  and  this  treatment  may  be 
employed  without  any  apprehension  of  injury  to  the  patient,  even  if 
in  rare  instances  it  should  fail  to  benefit. 

Dr.  Spender  employs  morphia  injections  to  arrest  the  severe  vomit- 
ing of  pregnancy  and  other  obstinate  and  dangerous  forms  of  vomiting. 
An  injection  often  arrests  persistent  hiccough.  Sometimes  it  arrests 
puerperal  convulsions ;  it  has  been  successfully  employed  in  tedious 
labour,  produced  by  a  rigid  os  uteri. 

Dr.  T.  J.  Gallagher,  of  Pittsburg,  and  more  recently  Dr.  John 
Patterson,  of  Constantinople,  have  witnessed  great  benefit  from  the 
hypodermic  injection  of  morphia  in  cholera,  even  in  the  stage  of  col- 
lapse. The  cramps  and  vomiting  cease,  the  patient  falls  asleep,  the 
skin  gradually  becomes  warm,  and  the  pulse  retiirns.  They  employ 
one-fourth  to  one-eighth  of  a  grain  of  morphia,  and  usually  one  or  two 
injections  suffice.  In  the  early  stages  the  patient  falls  asleep,  and 
wakes  almost  well.  Dr.  Patterson  has  employed  this  treatment  for 
children.  Many  subsequent  observers,  however,  deny  the  efficacy  of 
hypodermic  injections  of  morphia  in  Asiatic  cholera. 

A  small  hypodermic  injection  of  -g\  to  -Jg-  of  a  grain  of  morphia  is 
most  useful  in  the  choleraic  diarrhoea  of  children ;  the  sickness  and 
vomiting  cease,  the  surface  becomes  warm,  the  child  falls  asleep, 
and  wakes  well-nigh  cured.  I  have  often  seen  hypodermic  injec- 
tions cure  sporadic  English  cholera  promptly,  checking  at  once 
cramp  and  inducing  sleep,  the  patient  waking  free  from  sickness  or 
diarrhoea. 

Dr.  Braithwaite  has  successfully  given  small  doses  of  morphia 
hypodermically  in  hsemoptysis. 

A  hypodermic  injection  of  mor]3hia,  as  Mr.  Hunter  has  pointed  out, 
is  sometimes  very  useful  in  melancholia.  I  have  seen  a  patient 
dreadfully  depressed,  without  appetite,  with  weak  and  tottering  gait, 
become  himself  again  within  five  minutes  after  the  administration  of 
an  injection.  His  depression  and  weakness  had  left  him,  his  natural 
expression  had  returned,  and  he  was  able  at  once  to  take  a  walk  of 
several  miles,  and  return  home  and  eat  a  good  meal.  It  ia  a  most 
difficult  question  to  decide  whether  in  such  a  case  the  doctor  is 
warranted  in  permitting  the  injection,  lest  the  patient  become  the 
victim  of  the  opium  habit.  But  I  must  confess  that,  after  seeing 
the  wonderful  transformation  it  has  caused,  and  how  the  patient  has 
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passed  from  utter  wretchedness  to  happiness  and  serenity,  I  have  not 
been  able  to  prohibit  its  use. 

In  delirium  tremens,  opium,  as  has  been  said,  does  good  service  by 
producing  sleep  ;  it  answei-s  best  when  employed  hypodermically.  If 
given  by  the  mouth  and  the  patient  is  strong,  the  delirium  boisterous, 
the  pulse  full,  tartar-emetic  or  tincture  of  aconite  may  be  added  to 
the  opium  as  in  other  cases  of  delirium,  crj.^  of  fevers.  It  is  often 
convenient  to  administer  the  opiate  with  porter  or  spirits,  this  com- 
bination apparently  heightening  its  action,  whilst  at  the  same  time 
the  delirious  patient  takes  it  more  readily.  It  has  been  already 
mentioned  that  opium  sometimes  acts  more  efficiently  in  delirium 
tremens  when  given  by  the  rectum.  In  delirium  tremens  it  is  well 
known  that  the  effects  of  opium  vary  greatly,  a  moderate  dose,  even, 
producing  sometimes  a  fatal  sleep.  This  variable  effect  depends  often 
on  the  condition  of  the  kidneys,  which  in  drunkards  and  tipplers  are 
so  often  diseased.  In  Bright's  disease  therefore,  because  of  the  state 
of  the  kidneys  it  is  necessary  to  give  opium  with  caution,  not  that  the 
disease  contra-indicates  it,  on  the  contrary,  it  is  often  useful ;  since 
however,  in  Bright's  disease,  the  opium  often  acts  with  unusual 
power,  it  must  be  given  at  first  in  small  dose  to  test  its  effect.  Hence, 
before  giving  opium  or  morphia,  in  delirium  tremens,  the  urine  should 
be  tested  for  albumen. 

Many  cases  of  acute  mania  may  be  treated  satisfactorily  by  opium 
and  tartar-emetic.    {See  Chloral.) 

Laudanum,  especially  when  mixed  with  tincture  of  nux  vomica,  is 
very  serviceable  in  some  of  the  distressing  symptoms  which  aflflict 
hysterical  women,  or  nervous,  overworked,  anxious  men.  Both  men 
and  women,  but  chiefly  women  about  forty  or  fifty  years  of  age,  are 
apt  to  complain  of  a  sensation  of  great  weight  and  heat  on  the  top  of 
the  head,  with  frequent  flushings  of  the  face,  suffusion  of  the  eyes,  hot 
and  cold  perspirations,  and  sometimes  shooting  pains  passing  up  the 
bzick  of  the  head.  The  pain  centres  occasionally  in  one  brow,  Avith 
much  heaviness  and  torpor  after  meals ;  now  and  then  the  sensation 
is  as  of  a  tight  cap  on  the  vertex,  or  a  dull  aching  pain  in  the  same 
part,  with  inability  to  fix  the  attention,  and  much  depression  of  spirits. 
These  symptoms  may  generally  be  traced  to  a  variety  of  causes,  such 
as  dyspepsia,  especially  the  flatulent  form,  heartburn,  uterine  derange- 
ments of  various  kinds,  or  unhygienic  conditions.  In  any  case,  how- 
ever, a  drop  of  laudanum,  with  two  of  the  tincture  of  nux  vomica, 
repeated  three  or  four  times  a  day,  will  generally  dissociate  the  fore- 
going symptoms  from  the  disease  with  which  they  are  connected,  to 
the  great  i-elief  of  the  patient. 

Opium  is  often  of  signal  use  as  an  anti-spasmodic.  Its  action  in 
this  respect,  as  well  as  its  narcotic  power,  is  much  enhanced  if  given 
with  a  diffusible  stimulant,  such  as  alcohol,  ether,  or  chloroform. 

Laudanum  or  morphia  is  of  marked  service  in  the  convulsive  stage 
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of  whooping-cough.  The  dose  givea  to  a  child  should  be  sufficient  to 
produce  ver}'  slight  heaviness,  which  state  should  be  maintained  by 
giving  one-fiftieth  of  a  grain  of  morphia  every  three  or  four  hours,  or 
a  proportionate  dose  every  hour.  A  quarter  of  a  drop,  up  to  two 
drops  of  laudanum,  according  to  the  age  of  the  child,  must  be  given 
every  hour.  This  treatment  often  removes  the  whoop  quickly,  and 
reduces  the  severity  and  frequency  of  the  cough,  but  in  the  case  of 
the  presence  of  an  iri-itation,  such  as  teething,  worms,  tuberculosis, 
or  much  bronchitis,  this  remedy,  like  most  others,  is  of  little  or  no 
tise. 

Opium  and  its  preparations  are  beneficial  in  renal  and  biliary 
colic.  Morphia  answers  best  when  employed  hypodermically.  If 
administered  by  the  mouth,  small  doses  of  the  opiate,  combined  with 
spirits  of  chloroform,  should  be  administered  every  five  or  ten  minutes, 
till  the  pain  gives  way. 

Opiates  are  also  used  in  spasmodic  stricture. 

Opiates  are  beneficial  in  cases  of  asthma,  yet  in  some  asthmatics 
morphia  will  induce  a  paroxysm  of  dyspnoea.  In  bad  attacks,  a 
hypodermic  injection  of  morphia  is  the  most  powerful  way  of  ad- 
ministering the  drug. 

Scanzoni  finds  the  hypodermic  injection  of  morphia  very  useful  in 
ursemic  convulsions. 

Dr.  Anstie  insisted  strongly  that  opium  acts  chiefly  in  virtue  of  its 
stimulating  action,  and  that  as  a  stimulant  it  relieves  neuralgia,  also 
that  it  is  not  necessary  to  give  narcotic  but  only  stimulant  doses. 
This  view  has  lately  been  urged  by  Dr.  Pope,  of  New  Orleans,  who 
attributes  the  usefulness  of  opium  in  fevers  marked  by  great  prostra- 
tion to  the  stimulating  action  of  the  opium,  and  not  to  its  producing 
sleep.  He  recommends  the  hypodermic  use  of  morphia  in  the  debility 
consequent  on  onanism. 

I  have  often  seen  morphia,  given  hypodermically,  useful  in  cases  of 
the  following  kind : — A  hysterical  patient  suffers  acutely  from  flitting 
neuralgia,  attacking  now  one  nerve  and  now  another ;  she  is  greatly 
depressed  mentally  and  physically.  In  such  a  case  the  hypodermic 
injection  of  morphia  sends  a  glow  throughout  the  body,  reaching  even 
the  fingers  and  toes,  the  cold  extremities  at  once  become  warm,  the 
neuralgic  pains  disappear,  and  the  mind  and  body  become  invigorated ; 
these  effects  last  several  hours.  Again,  I  have  seen  the  hypodermic 
injection  give  great  comfort  in  a  case  of  this  kind : — A  man  suffers 
from  melancholia,  is  disinclined  to  exercise,  and  has  loss  of  appetite. 
After  a  morphia  injection  the  depression  of  spirits  clears  off,  the 
patient  becomes  cheerful  and  chatty,  the  appetite  returns,  and  he  is 
able  to  take  a  long  walk  without  fatigue.  In  such  cases,  no  doubt, 
we  see  the  stimulating  action  of  the  opium,  but  this  result  always 
appears  to  me  to  depend  on  an  idiosyncrasy,  and  not  on  the  nature  of 
the  disease,  for  in  other  patients  with  the  same  symptoms  the  hypo- 
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dermic  injection  of  morpliia  fails  to  relieve  anything  but  tlie  pain,  and 
it  may  even  produce  depression,  and  other  very  uncomfortable  sym- 
ptoms. It  appears  to  me,  therefore,  that  the  stimulating'action  depends 
chiefly  on  an  idiosyncrasy  of  the  patient  and  in  cases  of  prostration  in 
fever  I  attribute  the  good  effects  of  opium  far  more  to  the  soothing, 
strengthening  effects  of  the  sleep  than  to  the  stimulating  action  of 
the  opium  ;  this  conclusion  is  coniirmed  by  the  fact  that  good  results 
do  not  generally  follow  ixnless  the  opium  produces  sleep. 

Tincture  of  opium  in  a  large  dose  (5  j.),  mixed  with  brandy,  is  re- 
commended in  profuse  flooding  after  parturition,  accompanied  by  much 
exhaustion  of  the  utei'us. 

Dr.  Graves  has  rightly  insisted  that  when  an  opiate  is  given  as  a 
hypnotic  attention  should  be  paid  to  the  time  of  its  administration. 
It  should  be  given  at  the  usual  time  for  sleep,  or  when  the  patient 
feels  inclined  to  doze,  so  that  the  medicine  may  come  in  at  the  right 
moment  to  the  aid  of  nature ;  smaller  doses  given  then  are  more 
eflfectual  than  when  given  at  a  less  seasonable  time.  For  example,  in 
chronic  wasting  disease,  accompanied  by  hectic,  the  opiate  should  be 
given  very  late  at  night,  for  in  hectic  there  is  often  no  inclination  to 
sleep  till  the  early  morning  hours.  Opium  requires  ordinarily  about 
one  or  two  hours  to  produce  its  narcotic  effects.  Chronic  sleeplessness, 
independent  of  any  distinct  disease,  should  not  be  treated  with  opium 
if  it  is  possible  to  avoid  it.  Dyspepsia  and  iiteriue  derangements  are 
constant  causes  of  sleeplessness,  these  should  be  treated  directly,  and 
for  any  residual  wakefulness,  chloral  and  bromide  of  potassium  will 
be  found  much  better  agents  than  opium ;  these  drugs  will  also  be 
found  more  serviceable  than  opiates  in  insomnia  pure  and  simple. 

Opium  will,  of  course,  relieve  or  abolish  pain  ;  yet  in  the  treatment 
of  chronic  cases  it  is  right  to  exhaust  first  all  other  methods  of  treat- 
ment, for  the  opiate  soon  loses  its  influence,  and  has  to  be  given  in 
increasing  quantities,  until  the  patient,  having  become  accustomed  to 
it,  is  unable  to  discontinue  it  without  great  discomfort,  even  after  the 
permanent  removal  of  the  pain. 

Opium,  especially  when  employed  h5'-podermically,  often  relieves 
pain,  and  ensures  sleep  in  acute  rheumatism. 

Opium  is  very  useful  in  diabetes,  to  control  inordinate  appetite ;  the 
diminution  of  the  quantity  of  ingested  food  reduces  the  kidney  secre- 
tion, and  abates  the  troublesome  thirst.  It  was  at  one  time  thought 
that  this  was  the  only  way  in  which  opium  proved  useful  in  diabetes, 
but  it  has  been  shown  that  large  doses,  frequently  repeated,  Avill 
greatly  lessen,  and,  indeed,  remove  the  sugar  from  the  urine,  the  diet 
and  the  appetite  remaining  unchanged.  Opium,  indeed,  and  morphia 
are  the  most  powerful  agents  which  we  possess  for  controlling  the 
morbid  metabolism,  and  very  large  doses  of  the  whole  drug  or  of  its 
alkaloid  may  be  taken  with  great  benefit,  and  without  the  production 
of  any  of  the  symptoms  proper  of  opiates.    In  these  cases  the  drug 
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often  appears  to  possess  real  stimulant  powers.  Opium  may  be  given 
in  doses  of  2-5  grains  three  or  four  times  a  day ;  morphia  may  be 
given  up  to  5  or  6  grains  per  diem.  It  is  generally  agreed  that 
morphia  is  much  more  powerful  in  this  disease  than  codeia. 

Opium  and  its  preparations  check  the  secretion  from  all  the  mucous 
membranes  of  the  body,  and  on  this  account  they  are  given  in  bron- 
chitis, and  in  diarrhoea  to  check  excessive  secretion  of  mucus  and  pus  ; 
they  serve,  of  course,  other  purposes  as  well  by  controlling  cough  and 
excessive  peristalsis. 

Opiates  are  emjoloyed  as  diaphoretics. 

It  is  well  known  that  opium,  in  small  or  moderate  dose,  taken  at 
night,  if  resorted  to  at  the  commencement  of  the  attack,  will  cut  short 
a  cold  in  the  head.  Some  attribute  its  efficacy  to  the  influence  on  the 
skin,  and  Dover's  powder  is  very  generally  the  preparation  selected, 
but  two  or  three  drops  of  laudanum,  taken  at  bedtime,  are  often 
sufficient  at  once  to  abolish  a  threatening  attack  of  cold  in  the  head  : 
a  glass  of  hot  grog  assists  the  action  of  the  opium. 

^  Ten  grains  of  Dover's  powder  at  bedtime  will  generally  check  the 
night  sweats  of  phthisis,  and  other  exhausting  diseases,  even  when 
other  remedies,  such  as  zinc,  have  failed. 

The  preparations  of  opium  diminish  the  Avater  and  the  urea  of 
healthy  urine,  probably  by  lessening  the  appetite  and  hindering  diges- 
tion.   Morphia  passes  away  partly  by  the  urine. 

Under  the  influence  of  opium  the  urine  is  sometimes  retained  for 
several  days  in  the  bladder. 

It  is  important  to  bear  in  mind  that  the  active  principles  of  opium 
pass  out  with  th&  milk,  so  that  a  child  at  the  breast  may  be  danger- 
ously affected  by  opium  given  to  its  mother. 

Individual  peculiarity,  disease,  age,  custom,  sex,  modify  the  action 
of  opium. 

We  have  already  spoken  of  individual  peculiarity.  Mr.  J.  Brown 
has  shown  that  there  is  sometimes  hereditary  susceptibility  to  certain 
drugs,  such  as  opium  and  mercury. 

It  is  well  known  that  very  large  doses  are  tolerated  in  some  diseases, 
and  especially  in  cases  in  which  there  is  severe  pain. 

Age  influences  the  action  of  all  medicines,  but  in  an  especial  degree 
that  of  opium.  That  a  dose  of  a  medicine  should  act  far  more  power- 
fully on  the  young  than  on  the  old  is  obvious,  for  since  after  absorp- 
tion It  becomes  mixed  and  diluted  with  the  total  mass  of  the  blood  the 
dilution  must,  of  course,  be  greater  in  adults  than  in  children.  Other 
things  being  equal,  therefore,  the  dose  of  any  drug  must,  as  a  general 
rule,  be  proportioned  to  the  weight  of  the  individual,  provided  that 
there  is  no  undue  development  of  fat.  Opium,  however,  is  dispropor- 
tionately active  in  the  very  young  and  so  great  is  the  power  of  opium 
over  individuals  of  tender  years  that  great  care  must  be  taken  in  its 
administration.    This  holds  especially  for  infants. 
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The  influence  of  custom  on  the  action  of  opium  has  already  been 
mentioned. 

Opium,  it  is  said,  influences  women  more  readily  than  men,  par- 
ticularly as  regards  its  exciting  effects. 

As  compared  with  opium,  morphia  is  said  to  be  less  stimulating, 
less  constipating,  less  diaphoretic,  and  less  liable  to  produce  headache 
and  nausea. 

Morphia  pi'oduces  occasionally  an  eruption,  sometimes  resembling 
measles,  at  other  times  like  nettle-rash.  It  may  be  accompanied  by 
distressing  itching,  sufficient  at  times  to  counteract  the  anodyne 
properties  of  the  medicine. 

Some  writers  extol  the  narcotic  virtues  of  codeia,  asserting  that, 
unlike  opium,  it  produces  calm  sleep  without  disoi'dering  digestion, 
exciting  nausea,  constipating,  or  producing  headache  ;  other  observers, 
however,  consider  it  useless  as  a  narcotic.  It  may  be  used  in  diabetes 
but  is  less  powerful  than  morphia. 

Narcein  has  been  much  recommended  as  a  hypnotic  and  sedative. 
It  is  said  to  be  more  efficacious  than  morphia,  and  to  produce  no  head- 
ache, to  induce  less  perspiration,  not  to  constipate,  nay,  in  large  doses 
to  purge,  that  it  rarely  excites  vomiting,  though  naiisea  and  loss  of 
appetite  may  follow  its  use.  One  observer  computes  that  narcein  is 
iour  times  weaker  than  morphia.  It  is  stated  that  narcein  is  the  only 
alkaloid  of  opium  which  does  not  produce  convulsive  movements. 

Dr.  J.  Harley  considers  narcein  to  be  a  pure  hypnotic,  much  feebler 
than  morphia,  and  of  very  little  use  in  medicine,  its  insolubility 
rendering  it  unfit  for  subcutaneous  injection.  Having  tested  it  both 
by  the  mouth  and  hypodermically,  Dr.  Pronmuller  asserts  that  narcein 
possesses  no  narcotic  properties,  a  dose  of  20  grains  by  the  stomach 
producing  no  sleepiness  nor  any  effect  on  the  respiration,  pulse,  heat 
of  skin,  urine,  or  pupils. 

Narcotine,  in  doses  of  one  to  three  grains,  is  asserted  to  possess 
antiperiodic  properties,  some  considering  it  to  be  even  superior  to 
quinine  in  ague. 

Very  conflicting  statements  are  made  regarding  other  properties  of 
narcotine.  Eulenberg,  Charvet,  Fronmiiller,  and  others,  assert  that 
small  doses  increase  the  frequency  and  the  strength  of  the  pulse,  but, 
after  a  time,  make  it  irregular,  also  that  they  increase  the  frequency 
of  the  respirations  and  raise  the  temperature.  Small  doses,  they  say, 
are  not  narcotic.  Schroff  says  that  doses  of  0-06  to  012  grammes 
produce  symptoms  resembling  the  first  stage  caused  by  a  usual  dose 
of  opium,  but  without  affecting  the  pupil  or  producing  nausea.  Fron- 
miiller asserts  that  fifteen  to  thirty  grains  produce  sleep,  but  Bailey 
gave  sixty  to  one  hundred  and  twenty  grains  without  inducing 
sleep. 

Papaverine  is  said  to  possess  strong  narcotic  properties  without 
inducing  a  previous  stage  of  excitement,  and  that  its  action  is  not 
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followed  by  headache  or  giddiness.  It  contracts  the  pupil,  and  when 
it  causes  sleep,  reduces  considerably  the  frequency  of  the  pulse  to  the 
extent  even  of  twenty  to  thirty  beats.  Fronmuller  finds  that  it  is 
a  narcotic,  and  that  it  dilates  the  pupil — the  pulse,  respiration,  and 
temperature  remaining  unaltered.  Hoffman,  in  some  experiments  on 
himself,  could  not  obtain  these  results. 

The  statements  concerning  the  action  of  the  opium  alkaloids  are 
most  contradictory  ;  this  is  due,  probably,  in  part  to  the  use  of  impure 
preparations,  or  to  the  employment  of  a  mixture  of  the  alkaloids,  in 
part  to  the  fact  that  the  action  of  these  substances  on  animals  is 
different  to  their  effect  on  man.  Thus,  whilst,  as  regards  man, 
morphia  is  the  most  powerful  alkaloid,  it  is,  according  to  Bernard,  as 
regards  animals,  fou.rth  on  the  list.  Thebaia  is,  to  animals,  the  most 
poisonous  alkaloid,  but  on  man  its  action  is  much  less  marked  ;  again, 
it  is  said  that  in  respect  of  animals  narcein  is  the  most  soporific  of 
the  alkaloids,  but  on  man  its  action  is  far  less  than  that  of  morphia. 

When  opitim  and  morphia  are  taken,  not  for  the  relief  of  symptoms, 
pain,  etc.,  but  for  their  own  sake,  viz.,  for  the  stimulation  and 
pleasurable  effects  which  they  produce,  a  condition  known  as  the 
opium  or  morphia  habit  is  established.  So  long  as  either  drug  is 
taken  for  the  abolition  of  a  symptom  only,  e.g.,  pain,  it  may  be 
persisted  in  for  long  periods,  months  or  longer,  and  apparently  with- 
out detriment  or  the  establishment  of  a  habit  or  craving. 

Once  the  latter  is  established,  both  body  and  mind  suffer ;  in 
respect  of  the  latter  it  is  the  character  more  than  the  intellect 
which  suffers  shipwreck.  The  damaged  nutrition  of  the  body  shows 
itself  in  the  gradual  development  of  ansemia,  wasting,  and  cachexia. 

The  treatment  of  the  craving  consists  in  the  withdrawal  of  the 
drug,  suddenly  or  within  a  few  days — 7  to  10.  We  incline  to  recom- 
mend the  sudden  withdrawal  as  upon  the  whole  less  disti'essing  ; 
individual  cases  of  extreme  depression  of  health  would  have  to  be 
dealt  with  on  their  merits.  The  patient  requires  careful  watching 
by  day  and  night  during  the  early  period  of  the  abstinence;  it  is 
therefore  essential  to  have  a  day  and  a  night  nurse.  The  chief 
danger  is  from  the  intense  depression  of  mind  which  is  produced, 
which  causes  the  patient  to  be  irresponsible  for  the  time  being  ; 
bodily  collapse  is  also  a  danger.  Excessive  perspirations,  diarrhcBa, 
vomiting,  anorexia,  insomnia  may  all  be  present. 

The  further  treatment  must  be  supporting,  in  particular  dieteti- 
cally ;  alcohol  may  be  used  in  moderation,  to  be  withdrawn  on  the 
earliest  opportunity,  since  these  patients  easily  acquire  the  alcohol 
habit.  The  other  symptoms  are  treated  on  ordinary  lines.  For  the 
insomnia  Whitla  advises  the  use  on  alternate  nights  of  paraldehyde 
and  sulphonal.  The  use  of  cocaine,  hypodermically,  is  very  ques- 
tionable, for  again  a  habit  may  be  established;  by  the  mouth  it 
might  on  occasion  be  called  for. 
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The  three  alkaloids,  strychnine,  brucine,  and  thebaine,  appear  to 
exert  a  similar  action  on  the  spinal  cord,  so  that,  for  convenience 
sake,  they  are  grouped  together;  but  it  should  be  stated  that 
strychnine  is  more  powerful  than  brucine,  and  brucine  than  thebaine. 
Our  succeeding  remarks  apply  mainly  to  mix  vomica  and  its  alkaloids, 
as  thebaine  has  not  yet  been  put  to  any  therapeutic  application. 

The  preparations  of  nux  vomica  have  an  intensely  bitter  taste,  and, 
like  other  bitters,  augment  the  flow  of  saliva. 

They  jsroduce  a  sensation  of  hunger,  but  there  is  no  evidence  that, 
in  a  healthy  pei'son,  either  strychnine  or  any  other  bitter  substance 
increases  the  digestive  power.  Like  other  bitters,  and,  perhaps,  in  a 
greater  degree,  these  preparations,  by  their  slight  irritant  action, 
check  unhealthy  conditions  of  the  gastric  mucous  membrane,  and  may 
in  this  way  promote  digestion.  The  action  of  bitters,  and  especially 
of  the  tincture  of  nux  vomica,  far  the  best  and  most  agreeable  agent 
for  this  purpose,  is  well  shown  in  certain  perverted  conditions  of  the 
digestive  canal.  For  example,  in  the  course  of  chronic  diseases,  such 
as  bronchitis,  dilated  heart,  or  cirrhosis  of  the  liver,  the  tongue,  not 
unfrequently,  becomes  thickly  coated  with  a  white  fur,  and  the 
symptoms  indicate  chronic  catarrh  of  the  stomach  :  one  or  two  drops 
of  the  tincture  of  nux  vomica  in  a  teaspoonful  of  water,  every  two 
houi'S,  or  oftener,  for  twenty -four  to  forty-eight  hours,  will  often 
clean  the  tongue,  improve  the  digestion,  and,  at  a  critical  time,  clear 
the  way  for  the  administration  of  nourishment.  Again,  during  early 
convalescence,  when  the  tongue  still  continues  coated,  and  the  diges- 
tion weak,  nux  vomica  will  prepare  the  way  for  stronger  tonics  and 
a  more  liberal  diet. 

This  treatment  greatly  mitigates  the  annoying  flatulence  and  indi- 
gestion, occurring  in  cases  of  mechanical  obstruction  to  the  circulation 
in  the  digestive  organs,  as  fi'om  cirrhosis  of  the  liver  and  dilated 
heart ;  indeed,  nux  vomica  is  more  or  less  serviceable  in  flatulency  of 
any  kind.  Heartburn,  also,  yields  frequently  to  small  quantities  of 
the  tincture,  given  three  or  four  times  a  day. 

Nux  vomica  is  of  great  service  in  a  group  of  symptoms,  which  include 
AVeight  at  the  pit  of  the  stomach  after  food,  acidity,  and  heartburn, 
also  flatulence,  accompanied  by  heat  and  weight  at  the  top  of  the 
head;  the  last  symptom  occurs  frequently  in  women,  especially  about 
middle  age.  This  dyspeptic  condition  is  often  benefited  by  five  drops 
of  the  tincture  of  nux  vomica  taken  about  a  quarter  of  an  hour  before 
food,  three  times  a  day.  The  heat  and  sensation  of  weight  on  the 
top  of  the  head,  even  Avhen  occurring  independently  of  any  gastric 
disturbance,  often  yields  to  the  same  treatment. 

In  acute  gastric  catarrh,  accompanied  by  "  sick  headache,"  the 
action  of  tincture  of  nux  vomica  is  sometimes  very  marked.  This 
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common  and  troublesome  complaint  is  sometimes  traceable  to  error 
in  diet,  or  to  constipation,  but  it  occurs  often  without  any  apparent 
cause.  Headache  is  often  the  most  j)i'ominent  symptom,  the  nausea 
being  very  slight,  and  amounting  to  mere  qualmishness.  A  drop 
of  the  tincture  in  a  teaspoonful  of  water,  taken  every  five  or  ten 
minutes,  to  the  extent  of  eight  to  ten  doses,  and  then  continued  at 
longer  intervals,  will  often  quickly  mitigate,  and  in  a  few  hours 
remove,  this  kind  of  headache,  which  otherwise  might  continue  all 
day. 

The  tincture  or  extract  of  nux  vomica  has  long  been  employed  to 
correct  constipation,  habitual  or  temporary.  The  extract,  mixed  with 
other  remedies,  such  as  rhubarb  or  colocynth  pill,  should  be  taken, 
daily,  shortly  before  dinner,  to  aid  digestion,  and  the  proper  unload- 
ing of  the  bowels.  The  same  effect  may  often  be  obtained  by  giving 
one  or  two  drops  of  the  tincture  twice  or  three  times  a  day.  As  our 
knowledge  of  the  action  of  nux  vomica  in  its  relation  to  constipation 
is  at  present  imperfect,  the  results  appear  to  be  capricious.  It  is  as 
well,  therefore,  not  to  be  too  sanguine  of  success,  for  whilst  in  some 
cases  it  answers  beyond  all  expectation,  in  other,  apparently  similar, 
cases  it  fails  completely.  If  the  bowels  are  habitually  sluggish,  the 
patient  should  take  occasionally,  early  in  the  morning,  half  a  tumbler- 
ful of  some  natural  purgative  water  to  assist  the  nux  vomica.  Should 
the  constipation  be  due  to  insufficient  siipply  of  bile,  the  motions 
being  pale  in  colour,  nux  vomica  will  fail,  and  other  medicines  will  be 
required. 

Strychnine,  as  Sir  W.  Savory  has  shown,  is  much  more  poisonous 
when  injected  into  the  rectum  than  when  swallowed,  a  curious  differ- 
ence, not  due  to  the  digestion  and  destruction  of  the  alkaloid  by  the 
gastric  juice,  since  he  has  proved  that  this  secretion  exerts  very  little, 
and  probably  no  effect,  upon  strychnine. 

Strychnine  enters  the  blood  quickly,  as  is  shown  by  the  rapidity 
with  which  a  poisonous  dose  is  followed  by  characteristic  symptoms. 
Moreover,  the  alkaloid  can  be  extracted  from  the  blood  and  urine,  a 
conclusive  proof  of  its  absorption. 

A  large  and  poisonous  dose  produces  symptoms  very  closely  resem- 
bling those  of  tetanus.  The  symptoms  usually  come  on  in  from 
twenty  minutes  to  half  an  hour,  and  are  rarely  delayed  beyond  the 
hour.  The  first  symptoms  are  general  uneasiness,  with  restlessness 
and  soreness  of  the  limbs.  Shooting  pains  like  electric  shocks  occur 
in  various  parts  of  the  body,  often  in  the  back  first,  and  then  down 
the  arms  and  legs.  Tetanic  and  paroxysmal  contractions  of  the 
muscles  soon  set  in,  and  these  symptoms  grow  rapidly  worse  and 
make  the  body  rigid  while  the  paroxysm  lasts.  The  first  paroxysm 
may  be  very  severe.  The  respiratory  movements  may  be  so  com- 
pletely arrested,  that  the  face  becomes  bloated  and  livid,  the  jugular 
veins  stand  out  in  the  neck,  the  eyes  become  staring  and  prominent. 
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the  jaws  are  firmly  clenched,  and  the  pupils  dilated.  Each  spasmodic 
attaclc  will  last  from  a  few  seconds  to  a  minute  or  more,  and  then 
generally  ceases  altogether  for  a  time.  Throughout  the  paroxysms, 
the  mind  is  quite  unaffected,  and  the  patient's  sufferings  are  hence 
the  more  agonizing.  A  breath  of  air,  a  slight  noise,  a  movement  of 
the  bed-clothes,  the  most  trivial  cause,  may  excite  the  tetanic  spasm. 
In  a  fatal  case  death  is  rapid,  but  if  the  patient  survive  for  two  or 
three  hours,  sanguine  hopes  may  be  entertained  of  recovery.  A  fatal 
termination  may  be  due  either  to  exhaustion  from  the  repeated  con- 
vulsions, or  to  asphyxia  from  spasm  of  the  muscles  of  the  chest.  The 
muscles  of  the  jaw  are  usually  the  last  to  be  affected. 

Brucine,  thebaine,  and  many  of  the  opium  alkaloids  affect  the  body 
in  the  same  way. 

The  symptoms  of  strychnine  poisoning  differ  from  those  of  tetanus 
in  the  following  particulars  :— From  the  first  the  poisonous  .symptoms 
of  strychnine  are  very  strongly  marked  and  rapidly  reach  their 
worst ;  perfect  intermissions  occur ;  death  soon  takes  place,  or  the 
symptoms  decline  rapidly,  and  the  patient  recovers.  Fatal  doses  of 
strychnine  raise  the  temperature  of  dogs  from  4°  to  6°  Fah. 

Treatment  of  poisoning : — Stomach  pump,  if  available  in  time  ; 
after  tetanic  symptoms  have  set  in  the  introduction  of  the  tube  would 
excite  a  paroxysm,  and  therefore  would  not  be  applicable  ;  animal 
charcoal ;  tannin  ;  solution  of  iodine  ;  chloroform  inhalation.  One 
of  the  best  methods  is  the  combined  use  of  bromide  of  jjotassium  and 
chloral,  in  large  and  frequently  repeated  dose,  e.g.,  half  an  ounce  of 
the  bromide  with  30-60  grains  of  chloral,  at  once,  in  a  severe  case, 
and  subsequently  2  drachms  of  bromide  with  15  grains  of  chloral 
every  twenty  minvites,  if  necessary.  Other  methods  are,  the  injection 
of  curare,  or  of  methyl  and  ethyl  compounds  of  strychnine,  of  brucine, 
or  of  thebaine  ;  artificial  respiration  ;  fats. 

Leube  and  Rosenthal  find  that  pulmonary  insufflation  arrests 
strychnine  tetanus  by  increasing,  as  they  suppose,  the  absorption 
of  oxygen.  Brown-Sequard  confirms  these  statements  concerning 
insufflation,  but  contends  that  the  arrest  of  convulsions  is  due  to  the 
mechanical  effect  produced  by  the  forcible  impact  of  the  air  upon  the 
ramifications  of  the  vagus,  in  the  bronchi,  and  upon  the  nerves  of  the 
diaphragm  exciting  a  reflex  inhibitory  action ;  section  of  the  cord 
above  or  below  the  origin  of  the  phrenic  nerves  and  section  of  the 
vagi  prevent  the  action  of  insufflation. 

Strychnine  excites  tetanus,  through  the  spinal  cord  and  not  through 
the  brain,  for  in  poisoning  by  strychnine,  the  mind,  to  the  last,  I'e- 
mains  unaffected,  and  between  the  paroxysms  the  animals  can  execute 
voluntary  movements.  Nor  does  it  tetanize  through  the  muscles  or 
nerves,  for  after  division  of  one  sciatic  nerve,  strychnine  excites 
tetanus  in  eveiy  part  of  the  body  except  in  the  limb  supplied  by  the 
divided  nerve,  yet  inasmuch  as  the  vessels  of  this  limb  are  undivided, 
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its  muscles  and  nerves  are  as  imich  poisoned  by  strychnia  as  those  of 
the  rest  of  the  body.  As  then  strychnine  tetanizes  neither  through 
the  brain,  nor  through  the  muscles  or  nerves,  it  must  act  through  the 
cord.  This  conclusion  is  confirmed  by  the  following  experiments  : 
(1)  If  the  cord  is  cut  and  all  the  vessels  supplying  its  posterior  part 
tied  and  the  animal  is  then  poisoned,  convulsions  occur  in  the 
anterior  portion  of  the  body,  but  simple  normal  reflex  acts  follow 
stimulation  of  the  posterior  parts  of  the  body,  that  -part  indeed  which 
is  under  the  control  of  the  portion  of  the  cord  which  is  protected  from 
the  poison  by  ligature  of  its  vessels.  (2)  If  all  the  blood  is  allowed  to 
drain  from  the  body  of  a  frog  by  section  of  its  heart,  and  a  small 
quantity  of  strychnine  is  then  placed  on  the  anterior  part  of  the  cord, 
which  has  been  laid  bare,  the  anterior  parts  of  the  body  become 
speedily  tetanized,  and  this  condition  slowly  extends  to  the  posterior 
parts  as  the  strychnine  descends  and  affects  the  rest  of  the  cord. 

Dr.  G.  Walton  finds  that  strychnine,  in  dose  sufficient  to  produce 
tetanus,  affects  the  cord  so  that  any  stimulus  capable  of  producing  a 
reflex  contraction  produces  a  maximal  contraction,  provided  a  certain 
time  has  elapsed  since  the  preceding  stimulation.  The  necessary 
interval  varies  with  the  degree  of  poisoning,  being  a  few  seconds  only, 
when  the  frog  is  strongly  poisoned.  Daring  this  interval  the  degree 
of  contraction  depends  on  the  strength  of  the  stimulus.  All  the  con- 
tractions subsequent  to  the  ending  of  the  interval  are  tetanic.  In 
strychnine  poisoning  there  is  no  summation  of  stimuli,  the  behaviour 
of  the  strychnized  cord  thus  differing  strikingly  from  the  unpoisoned 
cord.  The  minimal  stimulus,  capable  of  producing  a  reflex  movement, 
becomes  less  and  less  as  the  poisoning  effect  increases,  i.e.,  the  cord 
becomes  more  and  more  sensitive.  The  motor  and  sensory  nerves  are, 
Dr.  Walton  finds,  unaffected  by  strychnine. 

After  traumatic  and  strychnine  tetanus  the  functions  of  the  motor 
nerves  and  muscles  are  depressed,  the  motor  nerves  conveying  impres- 
sions imperfectly,  whilst  the  muscles  conti-act  imperfectly  under 
direct  galvanic  stimulation  and  soon  become  stiff  from  rigor  mortis. 
Kolliker  has  shown  that  this  is  in  part  due  to  the  excessive  activity 
these  parts  have  been  made  to  undergo  through  the  strychnine ;  in 
other  words,  to  fatigue.  But  strychnine,  apparently,  does  also 
directly  depress  the  motor  nerves,  for  large  doses  may  kill  without 
exciting  convulsions  and  the  motor  nerves  will  then,  also,  be  found 
to  have  lost  their  conductivity.  Moreover,  if,  before  poisoning,  the 
sciatic  nerve  is  divided,  thus  protecting  the  limb  from  convulsions, 
the  divided  sciatic  does  lose  its  irritability  too  quickly,  though  not  so 
soon  as  the  undivided  fatigued  nerve.  Again,  if  all  the  tissues  of  a 
frog's  leg  except  the  nerve  are  tied,  and  the  portions  distal  to  the 
ligature  thus  defended  from  the  access  of  the  poisoned  blood,  all  parts 
will  become  tetanized,  but  the  convulsions  will  cease  sooner  in  the 
poisoned  than  in  the  protected  leg,  the  motor  nerves  of  the  former 
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having  been  paralyzed  by  the  strychnia-containing  blood.  Tiiis  is 
clear,  for  the  fatigue  in  the  nerves  and  muscles  of  each  limb  will  be 
the  same,  and  any  difference  must  therefore  be  due  to  a  direct  action 
of  the  poison  upon  the  peripheral  structures  of  the  unprotected  limb. 

Harley's  experiments  show  that  the  poison  acts  on  all  parts  of  the 
spinal  cord,  its  effects  on  this  organ  appearing  to  be  twofold.  It 
dilates  the  vessels,  thus  increasing  the  supply  of  blood,  and  it  also 
augments  the  activity  of  the  functions  of  the  cord. 

It  is  stated  that  traumatic  and  strychnine  tetanus  produce  minute 
ecchymoses  in  the  cord.  This  is  not  the  case  with  frogs  tetanized  by 
strychnine,  for  these  animals  may  be  tetanized  for  weeks  without  the 
production  of  ecchymoses— a  fact  which  proves  that  ecchymoses  are 
the  result  and  not  the  cause  of  tetanic  spasms. 

It  seems  worthy  of  remark  that  strychnine  does  not  merely  heighten 
the  reflex  action  of  the  cord,  but  that  it  so  affects  it  that  impressions 
ai-e  not  confined  within  their  natural  limits,  but  diffuse  themselves 
throughout  the  cord ;  strychnia,  in  fact,  lessens  the  resistance  of  the 
cord  and  increases  the  diffusibility  of  impi-essions.  Strychnia 
heightens  arterial  pressure  by  stimulating  the  vaso-motor  centre. 

The  late  Dr.  Anstie  recommended  the  hypodermic  injection  of 
strychnine,  in  one-hundred-and-twentieth  of  a  grain  dose,  to  relieve 
the  pain  of  cardialgia  and  gastrodynia.  "There  is,"  he  sa.js,  "no 
such  remedy  for  gastralgia  as  this." 

Mr.  Charles  Hunter  advises  the  injection  of  strychnine  hj^Dodermi- 
cally  in  cerebral,  spinal,  and  other  forms  of  paralysis.  About  one- 
eightieth  to  one-sixtieth  of  a  grain,  administered  twice  or  three  times 
a  week,  will,  he  says,  after  three  or  four  injections,  almost  always 
show  if  strychnine  manifests  any  effect  on  the  particular  form  of 
palsy  iinder  consideration.  The  injection  produces  a  general  warmth 
or  glow  of  the  skin,  lasting  a  few  hours,  felt  most  in  the  paralyzed 
limbs,  and  down  the  spine ;  it  removes  the  sensation  of  heaviness, 
or  weight,  and  the  muscular  twitchings,  spasms,  or  cramps,  and  may 
induce  sweating,  especially  of  the  palsied  parts.  Most  of  these 
results  I  have  myself  witnessed. 

Hypodermic  injections,  progressively  increased  till  even  one-twelfth 
of  a  grain  is  injected  at  one  dose  daily,  are  useful  in  essential 
paralysis  of  children  and  in  diphtheritic  paralysis. 

In  progressive  muscular  atrophy,  Gowers  recommends  the  h5T^)odermic 
injection  of  strychnine,  preferably  the  nitrate  ;  "  the  injection  may  be 
made  once  a  day,  beginning  with  one-eightieth  of  a  grain  and  gradu- 
ally increasing  to  one-fortieth."  He  states  also  that  he  has  seen  the 
progress  of  the  disease  stayed  under  his  treatment,  "  although  strych- 
nia had  been  given  by  the  mouth  without  effect." 

In  multiple  neuritis,  especially  in  that  of  alcoholic  origin,  strj^ch- 
nine  is  valuable,  given  either  by  the  mouth  or  hypodermically ;  at  the 
Queen's  Square  Hospital  the  hypodermic  use  of  the  drug  has  been 
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found  inucli  the  more  effectual,  the  dose  may  begin  at  two  or  three 
minims  of  the  liquor  strychninse,  injected  once  a  day.  Dr.  Brown- 
Sequard  recommends  mix  vomica  or  strychnine  in  those  forms  of 
paraplegia  dependent  on  softening  and  wasting  of  the  cord,  when,  for 
example,  the  supply  of  blood  conveyed  to  it  is  diminished  through 
degeneration  and  partial  blocking  up  of  the  vessels.  Strychnine  is 
supposed  to  dilate  the  vessels  and  to  increase  the  supply  of  blood  in 
the  degenerated  tissues,  and  thus  to  avert  their  further  destruction. 

Strychnine  affects  paralyzed  sooner  than  unparalyzed  muscles. 

Dr.  Julian  Chesolm  employs  hypodermic  injections  of  strychnine  in 
eye  and  ear  diseases,  beginning  with  one-fortieth  of  a  grain  daily, 
increasing  the  quantity  till,  in  fifteen  to  twenty  days,  one-sixth  or 
one-fifth  of  a  grain  is  reached ;  no  benefit  may  take  place  till  these 
larger  doses  are  administered.  As  we  meet  with  idiosyncrasies  in 
respect  of  strychnine,  it  is  well  to  begin  with  a  small  dose.  He 
employs  these  injections  also  in  muscular  asthenopia,  amblyopia, 
tobacco  amaurosis,  and  in  progressive  nerve  atrophy  not  dependent  on 
intracranial  disease.  Dr.  Werner  finds  strychnine,  by  injection, 
useful  in  traumatic  amaurosis.  Perhaps  proportionately  large  doses 
given  by  the  stomach  might  prove  just  as  serviceable. 

These  preparations,  especially  the  tincture,  are  often  of  much  use  in 
the  so-called  hysteria  of  middle-aged  people.  In  many  cases  it  appears 
to  control  the  distressing  flatulence  commonly  connected  with  this 
state,  and  to  relieve  the  sensation  of  heat  and  of  weight  at  the  top  of 
the  head,  and  it  often  removes  effectually,  although  less  surely,  flush- 
ings of  the  face,  and  hot  and  cold  perspirations.  It  is  still  more 
effectual  when  combined  with  small  quantities  of  laudanum. 

Strychnine  given  hypodermically  or  by  the  stomach  is  highly  to  be 
recommended  in  alcoholism  and  delirium  tremens.  Persistently  ad- 
ministered It  prevents  the  recurrent  craving  for  drink,  often  met  with 
m  persons  who  inherit  the  propensity  direct  from  a  drunken  parent, 
or  m  whom  it  is  the  result  of  an  altered  neurosis.  It  must  be  ad- 
mmistered  m  increasing  doses.  In  delii'ium  tremens  strychnine, 
given  hypodermically  in  to  3V  grain,  or  in  even  larger  doses, 
calms  excitement  and  induces  sleep. 

The  late  Dr.  Anstie  noticed  that  strychnine  sometimes  produces 
symptoms  closely  resembling  intoxication,  viz.,  unsteadiness  of  gait, 
perversion  of  the  intellect,  and  a  meaningless  smile.  On  one  occasion 
1  was  able  to  connect  a  peculiar  wandering  delirium  at  night  with 
the  employment  of  strychnine,  though  there  were  no  tetanic  twitch- 
ings. 

In  medicinal  doses  strychnine  is  said  to  strengthen  the  heart  beats, 
and  clinically  It  is  recognised  by  many  as  an  excellent  heart  tonic, 
m  all  cases  of  urgency,  e.g.  in  the  cardiac  failure  of  typhoid,  diphtheria 
or  other  infectious  fever,  it  should  be  given  hypodermically  and  in  full 
aose,  three  or  four  minims  repeated  every  four  hours  or  so  (with  care- 
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ful  watching)  according  to  the  urgency  of  the  case.  It  is  useful  also 
in  the  cardiac  failure  of  valvular  disease. 

It  has  been  shown  that  the  heart  of  an  animal  poisoned  by  strych- 
nine ceases  to  contract  sooner  after  death  than  that  of  an  animal 
destroyed  by  mechanical  means ;  and  further,  that  if  a  frog's  heart 
is  placed  in  a  solution  of  strychnine  it  ceases  to  beat  sooner  than 
another  placed  in  simple  water.  It  is  not  said  whether  the  organ 
ceases  to  contract  in  the  systole  or  diastole.  Harley  states  that  when 
a  solution  of  strychnine  is  dropped  on  a  heart  its  muscles  become 
tetanic.  The  same  authority  says  that  both  strychnine  and  brucine 
lessen  the  absorption  of  oxygen  and  the  production  of  carbonic  acid, 
in  other  words,  they  lessen  the  respiratory  function  of  the  blood, 
and  if  either  alkaloid  is  mixed  with  blood  recently  drawn,  the  amount 
of  oxygen  it  absorbs  and  of  carbonic  acid  it  gives  o£P,  are  less  than 
in  the  case  of  simple  unaltered  blood.  But  is  it  not  probable  that 
any  substance  capable  of  altering  the  physical  or  chemical  condition 
of  the  blood  will  lessen  its  respiratory  functions,  and  do  these  experi- 
ments therefore  help  us  much  to  elucidate  the  effects  of  medicinal 
doses  ? 

According  to  Dr.  Anstie,  strychnine  promotes  the  capillary  circu- 
lation, and  he  recommends  it  in  troublesome  coldness  of  the  hands  and 
feet. 

Strychnine  stimulates  the  respiratory  centre,  and  clinicailly,  when 
given  in  full  doses,  it  is  found  of  much  service  in  chronic  bronchitis 
and  emphysema. 

Strychnine,  given  to  a  rabbit  with  young,  causes  abortion ;  there- 
fore it  has  been  stated  that  this  drug  possesses  a  direct  influence  over 
the  uterus,  but  there  is  no  evidence  to  confirm  this  conjecture. 

Strychnine  is  useful  in  prolapsus  ani,  and  if  this  condition  is 
associated  with  constipation,  the  drug  may  be  added  to  a  purgative, 
such  as  tincture  of  rhubarb.  If  diarrhoea  occurs,  this  should  be 
checked,  and  the  prolapsus  will  probably  cease,  but  if  not,  strychnine 
will  generally  succeed  quickly  in  ridding  the  child  of  this  trouble- 
some complaint. 

Strychnine  sometimes  induces  persistent  erections,  which  phenome- 
non has  led  some  doctors  to  give  it  in  impotency  and  spermatorrhoea, 
and,  indeed,  large  doses  of  strychnine  are  sometimes  useful  in  sper- 
matorrhoea, especially  when  associated  with  impotence. 

Strychnine  is  sometimes  employed  with  much  benefit  in  paralj'sis 
of  the  bladder  of  old  people  when  the  water  keeps  constantly  drib- 
bling away.  It  may  also  prove  useful  in  the  incontinence  of  urine  of 
children. 

Strychnine  is  separated  in  part,  at  least,  by  the  kidneys.    Its  in- 
fluence, if  any,  on  the  urine,  has  not  yet  been  ascertained. 
,  In  a  remarkably  able  paper,  Drs.  Orum  Brown  and  Fraser  have' 
recorded  some  experiments  made  with  methyl  and  ethyl  compotmds  of 
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strychnine,  brucine,  and  thebaiue,  and  the  astonishing  results  at 
which  they  have  arrived.  While  retaining  most  of  the  chemical  pro- 
perties, in  fact  giving  the  ordinary  reactions  of  stiychnine,  brucine, 
and  thebaine,  the  physiological  action  of  these  substance^  on  the  body 
is  completely  altered.  These  observers  experimented  with  iodide  of 
inethyl-strychnium,  sulphate  of  methyl-strychnium,  and  with  the 
nitrate  and  hydrochlorate  of  the  same  base,  and  likewise  with  the 
iodide  and  sulphate  of  methyl-brucium,  and  with  the  iodide  and 
sulphate  of  methyl-thebaium. 

As  we  have  already  stated,  strychnine,  brucine,  and  thebaine  affect 
the  cord,  and  produce  according  to  the  dose,  more  or  less  severe 
tetanic  convulsion.  But  these  alkaloids,  when  converted  into  the 
ethyl  and  methyl  compounds,  cease  to  act  in  this  mannei-,  and  pro- 
duce general  paralysis  of  the  body  by  an  action  upon  the  ends  of  the 
motor  nerves.  These  new  compounds  indeed  act  on  the  body  in  the 
same  way  as  curare. 

In  their  action  upon  the  heart  and  muscles  these  new  substances 
were  likewise  found  to  differ  much  from  strychnine,  brucine,  etc. ;  for 
after  poisoning  by  the  methyl  or  ethyl  compounds  the  heart  continued 
to  contract  naturally  for  along  time,  and  the  skeletal  muscles  con- 
tinued for  many  hours  flaccid,  contractile,  and  alkaline. 

Drs.  Crum  Brown  and  Fraser  experimented  further  on  codeine, 
morphine,  and  nicotine.  At  the  conclusion  of  their  treatise  they 
say  :— 

"  The  change  in  the  character  of  the  physiological  action  is  remarkably 
illustrated  by  strychnia,  brucia,  and  thebaia,  whose  purely  spinal  tetanic 
action  is  converted  into  a  paralyzing  action  on  the  periphery  (end-organs) 
of  motor  nerves ;  it  is  apparent  in  codeia  and  morphia,  whose  convulsant 
action  is  also  converted  into  a  paralyzing  action  on  motor  nerve  end-organs, 
and  whose  hypnotic  action  is  apparently  altogether  destroyed  in  the  case 
of  codeia,  and  certainly  greatly  diminished  in  that  of  morphia ;  and  it  is 
obvious,  though  less  so  than  with  the  others,  in  the  case  of  nicotia,  whose 
convulsant  action  is  diminished,  if  not  altogether  removed.  We  may  con- 
clude from  these  facts  that  when  a  nitrogen  base  possesses  a  strychnia-like 
action,  the  salts  of  the  corresponding  ethyl  and  methyl  bases  have  an  action 
identical  with  that  of  curare. 

"  It  is  well  known  that  curare  and  strychnia  are  derived  from  plants  be- 
longing to  the  same  genus,  and  it  is  therefore  interesting  to  observe  such 
a  relationship.  It  may  not,  however,  be  altogether  superfluous  to  add  that 
strychnia,  brucia,  and  the  other  spinal  stimulant  alkaloids  examined  in  this 
paper  have  not  been  converted  by  chemical  addition  into  curarina— the 
active  principle  of  curare.  The  action  of  the  methyl  derivatives  of  these 
bases  is  of  precisely  the  same  character  as  that  of  curare,  and  they  possess 
the  same  peculiarity  of  slow  absorption  by  the  mucous  membrane  of  the 
digestive  system,  but  the  degrees  of  their  activity  are  very  different.  If  avb 
confine  our  attention  to  the  salts  of  the  methyl  derivatives  of  strychnia, 
brucia,  and  thebaia,  where  the  action  is  uncomplicated,  we  observe  they  form 
a  series  in  which  the  fatal  dose  varies  for  each,  while  this  dose,  in  the  case 
of  the  most  active  of  the  throe,  is  considerably  above  that  of  curare  and 
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greatly  above  that  of  curarina.  Besides,  curarina  has  a  characteristic  colour 
reaction  that  belongs  to  none  of  these  bodies,  each  of  which  iwssess  special 
colour  reactions,  by  which  they  may  be  distinguished  from  each  other." 

There  is  a  distinct  antagonism  between  strychnine  and  Calabar 
bean  and  between  strychnine  and  chloral.  These  antagonisms  have 
lately  been  investigated  by  a  committee  presided  over  by  Dr.  Hughes 
Bennett.  Previous  experimenters  have  shown  that  Calabar  bean 
modifies  strychnine  tetanus,  but  that  it  is  of  no  avail  to  save  life,  and 
Dr.  Bennett's  committee  confirm  these  conclusions,  showing,  as  they  do, 
that  whilst  the  symptoms  induced  by  strychnine,  e.g.,  tetanic  convul- 
sions, are  modified  by  Calabar  bean,  the  latter,  so  far  from  saving  life, 
actually  helps  to  destroy  it,  for,  when  both  poisons  are  administered 
together,  but  each  in  quantity  less  than  the  minimum  fatal  dose, 
their  combined  action  in  this  dose  is  fatal. 

The  antagonism  between  chloral  and  strychnine  is  far  greater, 
chloral  modifying  the  strychnine  symptoms  to  a  great  extent ;  as 
might  be  expected,  the  sooner  chloral  is  given  after  strychnine  the 
greater  is  the  antagonistic  effect.  Very  large  doses  of  strychnine 
require  very  large  and  even  dangerous  doses  of  chloral  to  antagonize 
them.  Whilst  chloral  antagonizes  strychnine,  it  is  doubtful  if 
strychnine  will  avert  death  from  chloral,  for  whilst  chloral  produces 
profound  coma,  and  destroys  life  by  its  action  on  the  cerebral  hemi- 
spheres, strychnine  does  not  affect  these  parts. 
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This  remedy  has  been  highly  extolled,  and  as  strongly  depreciated^ 
answering  with  some  beyond  expectation,  and  to  others  yielding 
nothing  but  failure  and  disappointment.  This  discrepancy  may  be 
reconciled  easily,  for  it  will  be  found  that  lobelia  has  been  recom- 
mended in  very  different  doses  by  two  sets  of  authorities.  Accord- 
ing to  the  one,  the  remedy,  lanless  given  in  large  doses — doses  deemed 
even  poisonous  by  some — is  inoperative ;  according  to  the  other, 
lobelia  is  a  highly  poisonous  and  dangerous  drug,  to  be  given  only 
with  much  caution  and  close  watching :  it  is  these  last  who  have 
failed. 

Lobelia  contains  an  alkaloid  lobeline. 

Lobelia  first  raises  and  then  depresses  blood-pressure.  Large  doses 
paralyze  the  vaso-motor  centre  and  the  peripheral  ends  of  the  vagi. 
The  drug  kills  by  paralyzing  the  respiratory  centre.  The  action 
upon  the  respiratory  centre  is  the  most  important  action;  in  the 
early  stages  this  centre  is  stimulated.  The  heart  continues  to  beat 
after  failure  of  the  respiration. 

The  vomiting  centre,  like  the  respiratory,  is  primarily  stimulated, 
hence  the  vomiting  in  man  and  mammals. 
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In  fatal  cases  death  ensues  in  a  state  of  marked  collapse,  witli 
complete  muscular  relaxation  and  lowering  of  the  body  heat.  Con- 
viilsive  seizures  may  occur. 

In  many  respects  the  action  of  lobelia  resembles  that  of  tobacco. 

Lobelia  is  of  great  service  in  many  cases  of  asthma,  whether  accom- 
panied or  not  by  visible  structtu'al  changes  in  the  lung.    It  is  useful 
in  the  peptic,  but  especially  in  the  bronchitic  form  of  asthma.  These 
two  forms  are  generally  more  or  less  mixed,  the  tightness  of  breath- 
ing in  bronchitic  asthma  being  increased  by  food,  and  the  peptic 
asthma  leading  after  a  time  to  emphysema  and  bronchitis.  Lobelia 
is,  I  think,  less  useful  when  the  attacks  come  on  periodically,  at 
intervals  varying  from  about  three  weeks  to  a  month.    It  may, 
indeed,  for  several  days,  postpone  or  partly  supj)ress  the  paroxysm, 
but  after  a  time  the  lobelia  is  apparently  unable  to  prevent  the 
attack.    My  experience  leads  me  to  esteem  lobelia  higher  the  more  I 
try  it,  and  I  frequently  hear  it  extolled  by  patients.    It  must,  how- 
ever, be  confessed  that  in  some  cases  it  fails  entirely.    In  the  bron- 
chitic form  patients  often  say  it  "helps  them  to  get  up  the  phlegm." 
It  is  hardly  necessary  to  observe  that  lobelia  is  not  useful  in  all  forms 
of  dyspnoea ;  it  is  useless  when  this  depends  on  heart  disease,  and 
when  the  difficulty  of  breathing  comes  on  only  from  exertion,  or  from 
a  bad  fit  of  coughing.    Lobelia  being  only  palliative  and  not  curative 
of  the  conditions  causing  the  dyspncsa,  it  should  be  given  only  during 
a  paroxysm.    On  any  signs  of  an  oncoming  fit  the  medicine  must  be 
taken  immediately  in  doses  of  a  drachm  of  the  simple  tincture  every 
hour,  or  even  every  half-houi',  or  ten  drops  may  be  taken  every  ten 
minutes  or  qiiarter  of  an  hour  until  the  dyspnoea  gives  way.    It  is 
better  to  adopt  the  smaller  and  more  frequent  dose,  as  the  medicine 
can  be  discontinued  should  sickness  or  depression  occur.    The  great 
drawback  is  its  uncertain  action,  some  patients  being  made  sick  and 
faint  by  doses  which  others  take  with  impunity.    The  risk  of  depres- 
sion is  obviated  by  the  small  and  frequent  dosage,  and  a  patient  soon 
learns  both  the  suitable  dose  and  the  suitable  periods.    It  is  well  to 
inform  patients  of  the  possible  occurrence  of  sickness  and  faintness, 
symptoms  which  may  make  them  feel  very  ill,  but  these  soon  dis- 
appear, and  never,  so  far  as  I  have  seen,  become  serious  or  dangerous. 
I  have  repeatedly  given  two-drachm  doses  without  any  dangerous 
consequences,  but  this  large  dose  generally  excites  a  sensation  of 
sinking  at  the  stomach,  with  nausea,  and,  not  ^infrequently,  with 
vomiting.    When  the  patient  complains  of  more  or  less  constant 
tightness  of  the  chest,  with  frequent  exacerbations  during  the  day, 
he  should  take  ten  minims  of  the  tincture  thrice  daily,  with  an 
additional  dose  on  the  occurrence  of  the  exacerbation.    In  bronchitic 
asthma,  where  the  breathing  is  a  little  tight  all  day,  but  much  worse 
at  night,  the  patient  should  take  ten  minims  three  times  a  day,  with 
additional  doses  according  to  the  state  of  the  breathing  at  night. 
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Lobelia  should  be  given  cautiously  to  asthmatics  with  heart  disease, 
or  it  may  render  the  pulse  irregular  and  very  Aveak.  Lobelia  inflata 
allays  the  dyspncBa  which  accompanies  capillary  bronchitis  in  emph}'- 
sema. 

In  certain  epidemics  of  whooping-cough  lobelia  is  very  serviceable, 
whilst  in  other  epidemics  it  seems  useless.  Lobelia  is  useful  in  the 
spasmodic  stage,  and  in  two  or  three  days  generally  reduces  by  one- 
half  the  frequency  of  the  attacks,  lessening  their  severity  at  the  same 
time ;  the  speedy  subsidence  and  disappearance  of  the  whoop  attest 
the  influence  of  this  drug.  Like  all  other  whooping-cough  remedies 
it  acts  best  in  uncomplicated  cases,  and  when  the  weather  is  warm 
and  mild.  If  the  weather  is  cold,  and  the  winds  cutting  and  sharp, 
the  child  should  be  confined  to  a  warm  room,  but  under  other  circum- 
stances it  should  live  as  much  as  possible  in  the  open  air.  For  a 
patient  two  years  old  I  order  ten  minims  of  the  tincture  of  lobelia 
every  hour,  and  an  additional  dose  each  time  the  cough  is  imminent, 
provided  the  paroxysm  gives  sufficient  warning.  Children  bear  large 
doses  of  the  drug,  for  in  no  instance  have  I  witnessed  nausea,  sick- 
ness, faintness,  or  any  ill  effects  follow  the  doses  just  recommended. 
I  find,  indeed,  that  adults  are  much  less  tolerant  of  lobelia  than  chil- 
dren. Sometimes  lobelia  produces  a  slight  burning  sensation  in  the 
throat.  Whooping-cough  is  well  known  to  be  a  very  obstinate  and 
dangerous  affection  in  infants  only  a  few  months  old,  and  in  such 
cases  lobelia  often  appears  to  do  less  good  than  to  older  children. 
Even  to  the  very  young  I  give  five  minims  of  the  tincture  every 
hour.'^ 

Lobelia  has  been  recommended  in  bronchitis,  and  I  have  tried  it 
in  several  cases,  but  while  it  removed  any  paroxysmal  dyspnoja,  it 
appeared  to  be  powerless  over  the  bronchitis  itself.  It  has  been 
employed  in  laryngismus  stridulus  and  in  croup. 

In  the  Pharmacopoeia  we  have  two  tinctures,  the  simple  and  the 
ethereal ;  they  are  of  equal  strength,  and  are  given  in  the  same  doses 
A  useful  combination,  in  asthmatic  affections,  is  obtained  by  giving 
iodide  of  potassium  and  opium  along  with  lobelia. 

The  natural  affinities  of  lobelia  are  with  tobacco  and  gelsemium. 
Therapeutically  it  stands,  like  stramonium,  as  a  drug  having  special 
powers  over  asthma  and  allied  spasmodic  affections  of  the  respiratory 
system. 

»  Mr  Foster,  of  Huntingdon,  and  Dr.  Howard  Sargent,  of  Boston,  America, 
have  recommended  clover  in  whooping-cough.  Dr.  Sargent  gives  occasionally 
through  the  day  a  wine-glassful  of  an  infusion  made  with  two  ounces  of  the 
carefully-dried  blossoms  of  red  clover,  steeped  for  four  hours  m  a  pmo  ot 
boiling  water. 
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Indian  hemp  does  not  affect  all  pei-sona  similarly,  and  race  and 
climate  are  supposed  to  modify  its  influence.  Its  effects  are  most 
marked  on  the  brain,  the  functions  of  whicli  it  more  or  less  perverts 
in  various  ways.  It  generally  produces  a  pleasurable  intoxication,' 
and  the  dosed  person  becomes  talkative,  or  sings,  or  perpetually 
giggles,  objects  often  assuming  to  him  very  grotesque  aspects,  and 
exciting  him  to  much  merriment.  He  is  possessed  with  a  feeling  of 
happiness  and  contentment,  and  ideas  of  a  pleasing  kind  pass  rapidly 
through  the  mind,  sometimes  unconnected  and  immediately  forgotten, 
but  in  other  instances  recollected  on  the  return  to  the  normal  state. 
Sometimes,  however,  there  is  furious  delirium.  After  a  time  sleep 
sets  in,  generally  accompanied  by  delightful  dreams.  In  the  earlier 
stage  there  may  be  pain  in  the  head,  "  a  sensation  as  of  the  brain  boil- 
ing over  and  lifting  the  cranial  arch,  like  the  lid  of  a  tea-kettle."  The 
head  often  feels  hot  and  heavy ;  the  eyes  are  bright  and  shining ; 
sometimes  there  are  giddiness  and  noises  in  the  ears.  Among  the 
early  symptoms  is  a  sensation  of  heaviness  in  the  arms  and  legs. 
General  sensibility  is  also  affected,  and  pricking  in  the  feet,  or  over 
the  whole  body,  with  numbness,  often  of  a  pleasurable  kind  are  felt 
early.  Pressure  on  the  skin  may  excite  a  sense  of  burning.  After 
a  time,  complete  anaesthesia  sets  in  to  such  an  extent  that  while 
standing  there  may  be  no  consciousness  of  touching  the  ground.  The 
muscular  sense  may  be  lost,  and  pain  lessened  or  removed.  Some- 
times the  drug  produces  a  condition  of  complete  catalepsy.  It  often 
occasions  a  ravenous  sensation,  not  to  be  appeased  by  food.  In  some 
instances  the  pulse  is  said  to  be  at  first  rather  increased  in  frequency 
and  strength,  but  neither  pulse  nor  breathing  is  much  altered.  It 
dilates  the  pupils,  but  they  contract  to  light.  Sometimes  there  is 
strong  sexual  desire. 

Such  is  the  group  of  symptoms  induced  by  Indian  hemp,  though 
they  do  not  all  occur  in  the  same  person,  but  are  variously  combined ; 
sometimes  the  sensations  are  anything  but  pleasant,  viz.,  nausea, 
vomiting,  great  thirst,  frequent,  weak,  and  intermittent  pulse,  with 
disagreeable  sensations  and  ideas,  at  times  of  the  nature  of  a  great 
horror  or  dread  or  despair. 

If  indulged  in  for  long,  as  is  common  in  the  East,  Indian  hemp 
produces  loss  of  appetite  and  strength,  trembling,  and  much  mental 
weakness. 

It  is  used  to  produce  sleep,  and  its  effects  have  been  compared  to 
those  of  opium,  but  it  differs  from  this  drug,  it  is  said,  in  not  pro- 
ducing nausea,  constipation  or  headache.  Fronmuller  administered 
It  in  1,000  cases,  and  found  that  it  succeeded  in  530 ;  partly  suc- 
ceeded in  215  ;  and  produced  little  or  no  effect  in  255  instances.  A 
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large  dose  is  required  to  induce  a  hypnotic  effect,  e.g.,  eight  grains  of 
the  spirituous  extract,  which  dose  will  sometimes  soon  after  its  admin- 
istration, excite  headache,  vomiting,  and  giddiness  ;  the  headache  may 
be  severe,  dull,  and  throbbing,  and  accompanied  by  a  coated  tongue. 
The  preparation  used  by  Fronmuller  must  be  far  weaker  than  the 
extract  employed  in  tliis  country,  for  in  some  cases  even  half  a  grain 
of  the  native  extract  excites  disagreeable  symptoms. 

Cannabis  Indica  is  one  of  the  most  valuable  remedies  for  megrim 
or  sick  headache.  It  appears  to  act  on  the  nervous  centres  whence 
this  headache  springs.  It  has  been  found  serviceable  both  in  cases 
associated  with  little  or  no  nausea,  and  in  cases  accompanied  by 
severe  vomiting.  It  is  useful  in  attacks  accompanied  by  spectra.  In 
my  experience  it  is  most  useful  in  preventing  an  attack,  less  so  in 
arresting  it,  when  once  it  is  established.  It  is  sometimes  useful  in 
those  severe,  continuous  forms  of  headache,  lasting  sometimes  for  weeks 
{see  Croton  Chloral),  but  it  is  especially  effective  when  from  fatigue, 
anxiety,  or  change  of  life,  the  attacks  become  much  more  frequent ; 
then  the  drug,  gradually,  or  sometimes  indeed  quickly,  lengthens  the 
interval  between  the  attacks,  and  at  last  brings  them  back  to  their 
old  periodicity,  or  even  extends  the  intervals  between  the  seizures. 
It  need  hardly  be  said  that  cannabis  will  not  cure  these  patients.  I 
have  given  this  drug  for  weeks  or  months  continuously,  in  doses  of 
one-third  to  one-half  a  grain  twice  or  thrice  daily.  Inasmuch  as 
anaemia  or  constipation  favours  and  even  excites  attacks  of  migraine, 
and,  therefore,  often  co-exists  with  it,  cannabis  indica  may  be  com- 
bined in  pills  with  either  iron  or  aloes. 

Subsequent  experience  has  fully  confirmed  the  favourable  opinion 
just  expressed,  indeed,  no  single  drug  have  I  found  so  useful  in 
migraine. 

Not  only  is  cannabis  indica  useful  in  the  inter-paroxysmal  period 
to  prevent  headaches,  but  a  third  to  half  a  grain  of  the  extract  given 
at  the  commencement  of  an  attack  will  sometimes  cut  short  the 
paroxysm.  In  the  inter-paroxysmal  period  I  generally  give  half  a 
grain  of  the  extract  three  times  a  day,  but,  sometimes,  especially  in 
women,  this  dose  induces  very  disagreeable  symptoms ;  these  may 
not  occur  till  after  several  days'  use  of  the  drug. 

Dr.  Clouston  recommends  cannabis  indica  combined  with  bromide 
of  potassium  in  acute  mania,  giving  a  drachm  of  the  bromide  of 
potassium  with  a  drachm  of  the  tincture  of  cannabis  indica. 

It  has  been  found  useful  in  neuralgia,  whooping-cough  and  asthma, 
and  it  appears  to  be  serviceable  in  some  cases  of  hj^steria.  Some 
accord  to  it  a  high  reputation  as  a  diuretic  in  acute  and  chronic 
Bright's  disease,  and  they  consider  that  bloody  urine  is  a  special 
indication.  It  is  said  to  relieve  dysuria,  and  strangury,  and  to  be 
useful  in  retention  of  urine,  dependent  on  paralysis  from  spinal 
disease.    It  has  been  used  occasionally  in  gonorrhoea. 
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It  is  very  useful  in  menorrliagia,  or  dysmenorrliooa  Half  a  grain 
to  a  grain  of  the  extract  thrice  daily  (a  grain  every  two  hours,  or 
hourly,  is  sometimes  required  by  those  who  can  tolerate  so  large 
a  dose)  often  relieves  the  pain  of  dysmenorrhoea.  It  is  said  to 
increase  the  energy  of  the  internal  contractions. 

It  has  been  also  recommended  in  impotency. 

Possibly  owing  to  differences  in  the  quality  of  the  drug,  but  gener- 
ally on  account  of  some  peculiarity  on  the  part  of  the  patient,  we  find 
that  even  half  a  grain  of  the  extract  will  strongly  affect  some 
persons,  women  being  more  powerfully  affected  by  the  drug  than 
men.  I  have  known  cases  where  half  a  grain  three  times  a  day 
was  well  borne,  and  with  benefit,  for  many  days,  and  then  suddenly 
disagreeable  and  pronounced  symptoms  arose,  which  could  not  be 
accounted  for  either  by  the  time  or  by  the  circumstances  under  which 
the  medicine  was  taken.  It  is  better,  therefore,  to  begin  with  a 
quarter  of  a  grain  of  the  extract,  at  first,  to  test  the  patient's  toler- 
ance, and  if  this  is  well  borne  then  the  dose  should  be  increased. 

The  late  Sir  Russell  Reynolds,  speaking  from  an  experience  of 
thirty  years,  stated  that  the  drug  was  of  great  value  in  senile 
insomnia  marked  by  great  restlessness  (fidgetiness).  In  such  cases, 
he  maintained  that  there  was  nothing  comparable  in  utility  to  a 
moderate  dose  of  Indian  hemp,  viz.,  ^-l  grain  of  the  extract  at 
bedtime.  In  the  treatment  of  the  night  restlessness  of  patients,  with 
general  paralysis,  he  found  it  very  useful,  also  in  the  insomnia  of 
"  temper  disease." 

As  to  dose.  Sir  R.  Reynolds  pointed  out  the  importance  of  securing 
a  pure  extract,  and  because  of  the  great  variability  in  strength,  he 
advised  that  the  initial  dose  should  never  exceed  gr.  \  for  adults, 
gr.  -^^  for  children.  The  tincture  he  regards  as  the  best  prepara- 
tion on  the  whole;  of  this  20  minims  =  1  grain  of  the  extract. 
He  advises  further  that  in  using  the  tincture,  one  of  double  strength 
should  be  prepared,  to  be  given  on  sugar  or  bread  crumbs  in 
the  form  of  drops,  so  as  to  avoid  the  unequal  separation  of  the  resin 
which  may  occur  when  it  is  given  in  mixture.  The  drops  (of  which 
4  of  the  B.P.  strength  would  correspond  with  his  minimiTm  dose) 
should  not  be  repeated  in  less  than  four  or  six  hours  ;  the  dose  may 
be  increased  by  one  drop  every  three  or  four  days  till  relief  has  been 
obtained  or  the  drug  proved  useless.  (See  Tuke's  Dictionary  of 
Psycholoyical  Medicine,  art.,  "  Sedatives.") 

The  active  principle  of  cannabis  indica  appears  to  be  an  amorphous, 
resinous,  bitter  substance,  called  Cannabinon.  There  is  also  a  vola- 
tile alkaloid  named  Cannabinine,  and  in  some  varieties,  it  appears, 
a  strychnine-like  base,  called  tetano-cannabine. 
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Large  doses,  even  an  ounce  of  the  liquid  extract,  are  sometimes 
administered  immediately  after  delivery,  without  producing  toxic 
effects.  Ei-got  is  sometimes  also  administered  in  considerable  doses 
for  a  long  period  without  in  any  way  deranging  the  health,  hence 
whilst  producing  powerful  therapeutic  effects  the  drug  has  but  little 
toxic  action. 

Ergot  has  a  disagreeable  bitter  taste,  and  it  occasions  an  abundant 
secretion  of  saliva.  In  large  doses  it  produces  nausea,  vomiting, 
colic,  diarrhoea,  giddiness,  dilatation  of  the  pupil,  great  retardation 
and  slight  weakness  of  the  pulse,  pain  in  the  head,  dimness  of  vision, 
giddiness  and  stupor. 

Whether  administered  by  the  stomach  or  hypodermically,  ergot 
contracts  the  arteries  and  greatly  heightens  arterial  pressure.  In- 
jected into  the  jugular  vein  it  produces,  at  first,  a  slight  fall  of  blood- 
pressure,  followed  in  a  short  time  by  a  great  rise  in  tension.  Wood 
and  others  find  that  division  of  the  spinal  cord  prevents  the 
heightened  tension,  showing  that  ergot  stimulates  the  vaso-motor 
centre.  Dr.  Sainsbury's  and  my  own  experiments  show  that  a  weak 
solution  of  ergotin  in  saline  solution  circulated  through  the  posterior 
part  of  the  body  of  a  tortoise,  whose  spinal  cord  has  been  completely 
destroyed,  greatly  retards  the  flow  of  the  fluid  through  the  vessels. 
This  experiment  shows  that  ergot,  by  its  influence  on  either  the 
peripheral  nervous  system  or  on  the  musciilar  tissue  of  the  blood- 
vessels, certainly  does  induce  strong  contraction  of  the  arterioles. 

Ergot  slows  and  weakens  the  heart,  hence  the  rise  of  blood-pressure 
in  no  way  depends  on  the  influence  of  ergot  on  the  heart.  The  slow- 
ing of  the  heart  is  due  to  stimulation  of  the  terminations  of  the  vagi, 
for  the  slowing  does  not  occur  if  atropia  is  administered  before  giving 
ergot.  Large  doses  arrest  the  heart  in  diastole,  and  strong  direct 
excitation  does  not  then  induce  contraction,  showing  that  the  arrest  is 
not  due  to  inhibition  through  the  vagus,  but  depends  on  the  direct 
action  of  the  ergot  upon  the  cardiac  muscle. 

Ergot  stimulates  involuntary  muscular  fibre  and  so  increases  the 
vermicular  action  of  the  intestines ;  it  induces  also  contractions  of 
the  bladder  and  of  the  uterus,  especially  in  its  pregnant,  and  still 
more  in  its  parturient,  condition. 

Large  doses  induce  ansesthesia  and  paralysis,  probably  through  the 
spinal  cord,  for  the  motor  nerves  and  muscles  are  unaffected.  It 
kills  by  paralyzing  the  respiratory  centre  and  arresting  respiration. 

If  taken  for  a  long  time  ergot  is  said,  sometimes,  to  produce  fatal 
consequences,  namely,  spasmodic  contractions  of  the  muscles,  and 
now  and  then  gangrene  of  the  extremities,  in  character  generally 
like  senile  gangrene.    These  statements,  usually  repeated  in  thera- 


ERGOT 


587 


peutic  works,  must  be  very  greatly  exaggerated,  as  we  now  ad- 
minister considerable  quantities  of  ergot  for  weeks,  or  even  months, 
withoiTt  producing  either  gangrene  or  spasm.  However,  we  meet 
with  somewhat  similar  discrepancies,  or  seeming  discrepancies,  in 
respect  of  chronic  lead-poisoning  by  small  quantities  and  the  harm- 
lessness  of  large  therapeutic  doses,  though  continued  for  periods  of 
some  length.  The  gangrene  which  ergot  may  undoubtedly  cause  has 
been  proved  partly  by  experiment  on  animals,  e.g.,  upon  cocks,  the 
combs  of  these  birds  becoming  gangrenous,  partly  by  the  well-estab- 
lished facts  of  epidemic  ergotism,  from  the  use  of  bread  made  from 
ergotised  rye  or  other  cereal ;  in  these  epidemics  gangrene  of  the 
extremities  is  frequent.  Sometimes  the  poisoning  shows  itself  by 
the  production  of  nervous  symptoms,  viz.,  cramps,  contractures,  epi- 
leptiform attacks,  and  in  some  cases  by  symptoms  resembling  loco- 
motor-ataxy  ;  in  some  of  these  last  a  sclerosis  of  the  posterior 
columnus  has  been  demonstrated  pathologically. 

Dr.  Davidson  has  reported  a  singular  case  of  poisoning  by  ergot. 
For  several  months  a  pregnant  woman  took  large  doses  of  liquid 
extract  of  ergot  and  of  j)Owdered  ergot,  till  at  last  it  caused  death. 
■When  called  to  see  the  patient  she  complained  of  lumbar  and  arthritic 
pains,  and  vomited  a  reddish-brown  pultaceous  matter  (blood).  She 
passed  urine  looking  like  blood.  After  his  visit  she  vomited  half  a 
pint  of  blood.  The  upper  part  of  the  body  was  intensely  jaimdiced. 
She  had  "  genuine  black  eye."  Her  lips  and  tongue  were  swollen  and 
covered  with  dry  black  blood.  Her  heart  beat  150  per  minute. 
After  death  he  found  numerous  ecchjanoses  in  the  subcutaneoiis  fat 
of  the  peritoneum  and  in  the  lungs.  Also  much  blood  in  the  peri- 
toneal cavity  and  in  the  stomach  and  intestines. 

Administered  either  by  the  mouth  or  hypodermically  ergot  is  most 
valuable  in  haemorrhage ;  indeed,  in  this  respect  few  if  any  remedies 
rival  its  efficacy.  Dr.  Currie  Eitchie  and  Dr.  Drasche  were  the  first 
to  use  it  hypodermically,  and  they  reported  of  its  successful  use  in 
cases  of  haemoptysis,  epistaxis,  hsematemesis,  and  in  intestinal 
haemorrhage  in  typhoid  fever;  many  other  observers  have  since 
confirmed  their  statements.  In  severe  bleeding,  when  it  is  urgently 
necessary  to  check  the  loss  at  once,  the  hypodermic  injection  of  from 
two  to  five  grains  of  ergotin  must  be  practised.  I  have  seen  this 
injection  in  many  instances  produce  a  good  deal  of  swelling  and  pain, 
which,  however,  has  always  subsided  without  suppuration.  It  is  well 
to  warn  the  patient  that  this  temporary  untoward  accident  may  occur. 
No  irritation  arises  if  the  injection  is  made  into  the  mviscular  tissue 
instead  of  the  connective  tissue,  a  deep  injection  will  therefore  avoid 
this  trouble.  In  less  urgent  bleeding,  administration  by  the  stomach 
is  very  successful.  It  is  very  useful  in  haemoptysis,  in  doses  of 
thirty  or  forty  or  even  sixty  minims  of  the  liquid  extract  every 
three  or  four  hours ;  in  severe  cases  indeed  it  may  be  given  hourly. 
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Ergot  is  strongly  recommended  in  purpura. 

Hildebrcand  advised  the  hypodermic  injection  of  ergot  for  fibrous 
tumours  of  the  womb,  a  curious  measure,  but  one  which  has  been 
endorsed  by  Drs.  Keating  and  Ashurst,  distinguished  American 
physicians,  who  state  that  injections  of  five  to  six  grains  of  ergotine 
at  intervals  will  greatly  diminish  the  size  of  fibrous  tumours.  In  a 
case  reported  by  Dr.  Keating  the  pulse,  respirations,  and  temperature 
fell  for  a  time  after  each  injection,  the  fall  increasing  with  each 
injection  ;  thus,  after  the  fifteenth  injection,  the  pulse  fell  to  fifty-six, 
the  respirations  to  twelve,  and  the  temperature  to  ninety-six  (?), 
The  ergotin  excited  much  nausea  and  sickness,  due  probably  to  the 
effect  of  the  ergot  on  the  womb,  for  the  introduction  of  the  finger  into 
the  OS  uteri  increased  the  vomiting.  The  occurrence  of  nausea  and 
sickness,  however,  is  not  usual. 

The  value  of  the  treatment  of  fibroid  tumours  of  the  uterus  by 
ergot  may  be  considered  as  established  in  suitable  cases— these  are 
stated  to  be  cases  where  the  tumours  are  intra-mural  or  submucous. 
It  is  held  that  the  tumours  must  be  surrounded  by  muscular  fibres 
capable  of  being  excited  to  contraction  by  the  ergot.  The  drug  is 
supposed  to  interfere  with  the  nutrition  of  the  tumours  by  the  con- 
traction of  the  surrounding  muscular  fibres. 

Its  effects  are  most  apparent  on  the  womb,  especially  when  pregnant, 
exciting,  as  it  does,  in  the  gravid  uterus  powerful  and  continuous  con- 
tractions. It  is  used  in  tedious  labours,  when  the  uterus  is  becoming 
exhausted,  hut  must  not  he  employed  lohen  there  is  obstruction  to  the 
passage  of  the  child,  otherwise  it  may  occasion  serious  damage  to  the 
delicate  structures  of  the  mother.  Many  hold  that  it  endangers  the 
life  of  the  child  also,  and  in  two  ways,  namely,  by  subjecting  the  con- 
tents of  the  womb  to  powerful  and  continuous  jDressure,  and  by  weak- 
ening the  child's  heart.  This  injurious  pressiu'e  may  be  avoided,  it  is 
said,  by  administering  the  medicine  in  small  doses,  so  as  to  strengthen 
the  natural  intermittent  contractions  of  the  iiterus,  without  making 
them  continuous.  It  is  recommended  to  watch  the  action  on  the 
foetal  heart,  and  if  the  pulsations  fall  to  110,  or  the  beats  become 
irregular,  either  to  discontinue  the  drug  or  to  effect  the  delivery  by 
instruments. 

Ergot  is  extremely  useful  in  post-par  turn  haemorrhages,  arresting 
the  bleeding  by  producing  firm  contraction  of  the  uterus,  and  also  by 
its  influence  on  the  blood  vessels.  It  is  also  of  great  use  in  the  various 
forms  of  menorrhagia,  even  when  dependent  on  uterine  tumours.  It 
is,  perhaps,  the  most  valuable  medicine  known  in  uterine  haemor- 
rhage, checking  the  bleeding  when  other  remedies  have  failed,  and 
when  the  patient  has  been  reduced  to  an  almost  helpless  state.  In 
such  critical  circumstances  it  must  be  given  in  full  doses.  Some 
doctors  give  half  an  ounce  of  the  liquid  extract,  and  repeat  the  dose 
in  half  an  hour,  or  even  in  a  shorter  time  ;  this  does  not  induce  any 
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toxic  effects,  but  promptly  checks,  and  in  a  few  hours  effectually 
stays  the  bleeding.  Dry  cupping  over  the  sacrum  is  a  useful  adju- 
vant.   Perfect  rest  should  be  enjoined. 

Perroten  strongly  recommends  ergotine  injections  in  prolapsus  of 
the  rectum  ;  the  injections  should  be  made  deeply  into  the  buttocks. 

It  is  a  most  useful  remedy  in  diabetes  insipidus.  Da  Costa  first 
employed  it  in  this  disease.  The  dose  should  be  regulated  by  the 
effect,  but  doses  large  and  frequent  are  often  required. 

It  is  said  that  ergot  will  arrest  sweating. 

It  is  stated  to  be  useful  in  neuralgia  and  paraplegia,  whooj)ing- 
cough,  incontinence  of  urine,  and  even  in  some  cases  of  leucorrhcBa  ; 
but  the  form  of  leucorrhoea  is  not  mentioned.  It  is  also  recommended 
in  amenorrhoea  with  anaemia,  after  the  use  of  iron. 

Ergot  is  said  to  reduce  the  temperature  of  the  body,  but  most 
observers  doubt  the  truth  of  this  assertion.  The  hypodermic  injec- 
tion is  said  to  reduce  the  temperature  of  cats  and  dogs. 

The  active  principles  of  ergot  are  not  definitely  determined ;  there 
are  certain  nitrogenized  principles,  acid  and  alkaloidal,  also  according 
to  Schmiedeberg  a  nitrogenized  glucoside :  thus  we  have  sphacelinic 
acid  (acid  and  resinoid),  cornutine  (alkaloid),  ergotinic  acid  (gluco- 
side), and  further  a  base  named  trimethylamine.  Not  all,  however, 
are  agreed  upon  the  names  of  the  various  components  and  there  is 
accordingly  much  confusion.  We  shall  therefore  do  best  at  present 
to  remember,  as  Wood  states,  that  "  the  watery  extract  (ergotine  so- 
called)  may  be  used  as  the  most  condensed  representative  of  the 
activities  of  the  crude  drug." 
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Of  this  plant,  from  the  order  of  the  Ranunculace^,  the  rhizome  and 
rootlets  are  official,  dose,  10-30  grains,  and  two  preparations,  the  liquid 
extract  and  the  tincture.  The  rhizome  contains  two  alkaloids,  ber- 
berine  and  hydraatine ;  from  the  latter  by  oxidation  another  alkaloid, 
hydrastinine,  is  obtainable.  Hydrastine,  though  in  smaller  percentage 
than  berberine,  is  the  more  important  alkaloid. 

Under  the  influence  of  hydrastis  the  blood-pressure  rises  and  the 
pulse  rate  falls  ;  the  balance  of  evidence  favours  this  statement.  This 
resultant  action  is  probably  due  in  part  to  a  direct  stimulation  of 
heart,  in  part  to  a  direct  stimulation  of  the  muscular  coat  of  the 
arterioles  (whereby  the  arteries  are  contracted). 

Upon  the  circulation  through  the  uterus  hydrastis  exerts  a  special 
influence;  this  is  seen  in  its  power  to  control  uterine  hsemorrhage, 
whether  due  to  fibroids  or  other  causes.  Whether  this  local  eflfect^s 
the  result  of  a  predominant  influence  upon  the  uterine  vessels  directly, 
or  indirectly  through  contraction  of  the  surrounding  muscular  tissue 
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of  the  womb,  is  not  easily  determinable.  It  appears  certainly  to 
affect  the  contraction  of  the  uterus  and  therefore  to  possess  ecbolic 
powers  ;  it  is  said  to  be  able  to  cause  abortion  or  premature  labour. 
Hydrastine  causes  increased  peristalsis  of  the  alimentary  tract.  It 
thus  stimulates  plain  muscular  tissue  more  or  less  generally  through- 
out the  body  ;  according  to  Wood  it  also  stimulates  striped  muscular 
tissue.  In  every  case  the  primary  stimulation  gives  way,  in  toxic 
dose,  to  a  relaxation. 

Upon  the  nervous  system  hydrastis  acts  by  stimulating  the  motor 
centres  of  the  cord,  and  from  this  action  tetanus  may  result ;  in  a 
later  stage,  from  large  doses,  there  result  paralysis  and  loss  of  reflex 
activity. 

Locally,  upon  the  alimentary  tract,  hydrastis  acts  the  part  of  a 
bitter  tonic.  Hydrastis  comes  close  to  ergot  in  its  general  therapeutic 
powers,  but  it  possesses  especial  value  in  its  tonic  effects  upon  the 
alimentary  tract ;  it  is  hence  vised  in  catarrhal  states  of  all  kinds  in 
which  bitters  are  indicated :  it  has  been  specially  recommended  in 
the  catarrh  of  alcoholism. 

It  is  said  also  to  be  valuable  in  the  catarrhs  of  other  mucous  mem- 
branes, e.g.,  in  cystitis,  gonorrhoea,  leucorrhoea,  otorrhoea,  especially 
when  locally  applied.  For  its  power  to  increase  peristalsis  it  has  been 
used  in  habitual  constipation.  For  this  and  its  influence  iipon  the 
mucous  membrane  it  may  stand  therefore  as  an  excellent  alimentary 
tonic :  it  is  said  to  stimulate  the  secretion  of  bile. 

The  special  value  of  hydrastis  is  due,  however,  to  its  power  to 
control  haamorrhage  from  the  uterus,  hence  its  use  in  menorrhagia, 
and  metrorrhagia  and  in  uterine  fibroids.  It  is  useful  also  in  painful 
menstruation. 

For  local  use  Wood  states  that  the  preparations  of  hydrastis  are 
preferable  to  the  salts  of  hydrastine  or  hydrastinine,  because  we  do 
not  know  "  to  which  of  the  various  ingredients  of  commercial  hydras-> 
tin  the  local  effects  are  chiefly  due."  Commercial  hydrastin  is  an 
impure  substance  containing  a  mixture  of  berberine,  hydrastine  and 
resin,  etc.   For  internal  use  Wood  prefers  the  pure  alkaloid  or  its  salts. 

The  dose  of  commercial  hydrastin  is  2-6  grains ;  of  the  alkaloid 
hydrastine  or  its  salt  the  hydrochlorate  |-1  grain ;  of  hydrastinine 
hydrochlorate  grains,  this  last  may  be  used  hj^podermically  in 

10  per  cent,  solution  in  water.  Hydrastinine  is  very  similar  in  its 
action  to  hydrastine,  it  is  regarded,  however,  as  preferable  because 
not  at  all  depressant  to  the  heart. 

For  local  use,  e.g.,  in  gonorrhoea  after  the  acute  stage  has  passed 
over,  also  in  hEemorrhoids,  in  leucorrhoea,  and  in  catarrh  of  the  naso- 
pharynx, a  solution  of  one  or  two  parts  of  the  fluid  extract  in  forty 
parts  of  water  or  mucilage  may  be  employed  {see  Wood,  also  Whitla). 
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Caffeine  is  the  active  principle  of  coffee,  tea,  kola,  mate,  guarana, 
etc. ;  it  is  sometimes  called  theino  wlien  derived  from  tea,  guaranine 
from  guarana,  but  is  one  and  the  same  princijjle.  It  is  chemically 
allied  to  theobromine,  the  active  principle  of  cocoa,  and  may  be  chemic- 
ally expressed  as  methyl-theobromine. 

Caffeine  is  now  largly  used  on  account  of  its  action  on  the  heart ; 
and  also  for  its  influence  on  the  kidney,  since  it  acts  as  a  direct 
diuretic.  It  is  generally  given  in  the  form  of  the  citrate,  in  the  dose 
of  two  to  five  grains  several  times  a  day. 

Dr.  Pratt  took  twelve  grains  of  caffeine  ;  this  induced  restlessness, 
muscular  tremulousness,  frequent  desire  to  pass  water,  mental  de- 
pression, and  great  sleeplessness. 

A  man  took  a  drachm  of  the  citrate  by  mistake ;  there  occurred 
burning  in  the  throat,  nausea,  giddiness,  faintness,  numbness,  tremors, 
free  diuresis,  great  cardiac  weakness,  cold  extremities,  collapse  ;  the 
intelligence  was  not  affected  :  the  man  recovered  (Routh). 

Poisonous  doses  given  to  mammals  produce  restlessness,  muscular 
weakness,  tetanic  and  clonic  convulsions,  hurried  breathing  and  death 
from  respiratory  paralysis. 

Caffeine  then  affects  both  the  brain  and  cord,  the  mental  alterations 
being  due  to  its  influence  on  the  brain,  and  the  tetanus  to  its  action 
upon  the  cord. 

In  frogs  it  induces  rigidity  by  a  direct  action  on  the  muscles,  the 
motor  nerves  being  unaffected,  Pratt  finds  that  the  sensory  nerves 
are  depressed. 

At  first  caffeine  accelerates  and  strengthens  the  heart's  action,  but 
soon  the  contractions  grow  infrequent  and  irregular ;  these  effects  are 
due  to  the  direct  action  of  caffeine  on  the  heart.  It  heightens 
arterial  pressure.  Binz  and  Leven  find  that  heightened  arterial 
tension  occurs  after  section  of  the  vagus. 

Caffeine  then,  in  its  earlier  or  therapeutic  stage,  strengthens  the 
cardiac  contractions  and  heightens  arterial  tension,  thus  acting  like 
digitalis,  which  in  some  measure  it  can  replace.  Some  regard  it  as 
more  efficacious  than  digitalis,  but  this  has  not  been  my  experience, 
and  certainly  it  possesses  less  power  of  controlling  an  irregularly- 
acting  heart. 

Subsequent  experience  has  fully  demonstrated  the  inferiority  of 
caffeine  to  digitalis.    It  is,  however,  a  useful  adjunct  to  digitalis  in 
cases  of  cardiac  disease, 
■  Coffee  is,  to  some  persons,  slightly  aperient. 

The  active  principle  of  tea  and  coffee  acts  after  absorption  as  a 
stimulant  to  the  nervous  system.  These  beverages  hence  are  especi- 
ally useful  in  a  fatigued  state  of  the  system,  and  under  ordinary 
circumstances  are  preferable  to  alcoholic  drinks  aa  stimulants. 
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"Coffee,"  says  Dr.  Parkes,  in  his  work  on  Hygiene,  "is  a  most 
important  article  of  diet  for  soldiers,  as  not  only  is  it  invigorating, 
without  produciDg  siibsequent  collapse,  but  the  hot  infusion  is  almost 
equally  serviceable  against  both  cold  and  heat ;  in  the  one  case  the 
warmth  of  the  infusion,  in  the  other  the  action  of  the  skin,  being 
useful,  while  in  both  cases  the  nervous  stimulation  is  very  desirable. 
Dr.  Hooker  tells  us  that  in  the  Antarctic  Expedition  the  men  all  pre- 
ferred cofifee  to  spirits,  and  this  was  the  case  in  the  Schleswig-Holstein 
war  of  1849.  The  experience  of  Algeria  and  India,  where  coffee  is 
coming  more  and  more  into  use,  proves  its  use  in  hot  climates."  The 
same  authority,  speaking  of  tea,  says  :  "  Tea  seems  to  have  a  very 
decidedly  stimulative  and  restorative  action  on  the  nervous  system, 
which  is  perhaps  aided  by  the  warmth  of  the  infusion.  No  depression 
follows  this.  The  pulse  is  a  little  quickened ;  the  amount  of  pul- 
monary carbonic  is,  according  to  E.  Smith,  increased.  The  action  of 
the  skin  is  increased,  that  of  the  bowels  lessened.  The  kidney  ex- 
cretion is  little  affected ;  perhaps  the  urea  is  a  little  lessened,  but 
this  is  uncertain." 

"  As  an  article  of  diet  for  soldiers,  tea  is  most  useful.  The  hot  in- 
fusion, like  that  of  coffee,  is  potent  against  both  heat  and  cold,  is  most 
useful  in  great  fatigue,  especially  in  hot  climates  (Ranald  Martin), 
and  also  has  a  great  purifying  effect  on  water." 

Tea  and  coffee  are  useful  in  the  headache  of  nervousness  and  ex- 
haustion, and  as  a  means  of  rousing  and  keeping  awake  in  opium 
poisoning. 

A  small  cup  of  very  strong  coffee  is  often  very  useful  in  the 
paroxysm  of  asthma ;  in  fact  it  gives  relief  in  most  cases,  though  it 
acts,  it  is  true,  very  unequally. 

Caffeine,  in  five-grain  dose,  as  first  recommended  by  Gubler  and 
Leech,  is  largely  employed  as  a  diuretic  in  ascites  and  also  in  cardiac 
and  renal  dropsy. 

In  cardiac  dropsy  it  is  mu.ch  inferior  to  digitalis  and  its  allies.  In 
renal  dropsy  it  is  very  uncertain,  in  some  cases  acting  abundantly,  but 
in  most  cases  producing  little  or  no  increase  of  urine.  This  difference 
in  its  action  is  difficult  to  explain.  A  similar  difference  in  its  action 
is  noted  in  the  case  of  healthy  persons,  in  some,  coffee  stimulating  the 
kidneys  strongly,  in  others  producing  no  effect :  this  indi^ddual 
difference  may  modify  the  action  of  caffeine  in  disease.  It  is  supposed 
to  act  on  the  kidneys  in  two  ways — viz.,  by  increasing  the  amount 
of  blood  flowing  through  the  kidneys,  and  by  stimulating  the  secret- 
ing structures  of  the  kidneys. 

The  influence  of  caffeine  on  the  general  circulation,  and  on  the 
circulation  through  the  kidney,  has  been  ably  investigated  by  Dr. 
Bradford  and  Dr.  Phillips.  The  following  is  an  account  Dr.  Bradford 
has  kindly  prepared  for  me  : — 

"  The  method  of  experimentation  was  as  follows :  In  chloroformed 
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and  curarized  animals  (mainly  dogs)  the  general  blood-pressnre,  the 
volume  of  the  kidney,  and  the  rate  of  the  flow  of  urine  were  simul- 
taneously recorded  on  a  moving  surface.  A  solution  of  the  par- 
ticular drug  experimented  with  was  then  injected  into  the  external 
jugular  vein,  and  the  moment  of  injection  was  also  recorded.  The 
general  blood-pressure  was  recorded  by  connecting  the  carotid  artery 
with  a  mercurial  manometer,  the  volume  of  the  kidney  by  means  of 
Eoy's  oncometer,  and  the  flow  of  urine  by  an  apparatus  so  constructed 
that  each  drop  of  urine,  as  it  fell  from  a  cannula  placed  in  the  ureter, 
made  a  mark  on  the  blackened  surface  of  the  drum. 

"  By  means  of  this  method  it  was  possible  not  only  to  determine 
the  action  of  a  drug  on  the  circulation  and  secretion  of  the  kidney, 
but  also  to  see  whether  the  seresults  are  due  to  a  direct  action  on  the 
kidney,  or  only  to  an  indirect  action  resulting  from  the  effects  of  the 
drug  on  the  heart  and  vascular  system  generally. 

"  When  a  solution  of  citrate  of  caffeine  is  injected  into  the  external 
jugular  vein  in  doses  of  half  a  grain  to  a  grain  of  the  salt,  the 
following  changes  are  seen  to  occiir:— the  general  blood-pressure  is 
lowered  at  first,  and  this  fall  is  followed  by  a  slighter  rise,  but  with 
such  doses  as  the  above  both  effects  are  small  and  transitory.  The 
fall  of  pressure  is  due  to  a  diminution  in  the  force  of  the  cardiac 
beats,  and  this  is  followed  by  a  period  during  which  the  heart  beats 
are  slowed  and  markedly  strengthened,  to  be  in  turn  followed  by  a 
period  of  acceleration,  of  short  duration  however,  during  which  the 
blood-pressiure  regains,  or  even  slightly  exceeds,  its  former  level. 

"The  effects  on  the  kidney  are,  however,  much  more  marked. 
Immediately  after  the  injection  the  kidney  contracts,  and  this  con- 
traction may  last  for  as  long  as  one  or  two  minutes,  that  is  to  say, 
for  a  much  longer  time  than  the  effects  produced  on  the  general 
blood-pressure,  which  only  persist  for  some  twenty  or  thirty  seconds. 
This  contraction  or  diminution  in  bulk  of  the  kidney  is  very  con- 
siderable, and  is,  no  doubt,  due  to  constriction  of  the  renal  vessels. 
It  is  followed  by  a  large  expansion,  that  is  to  say,  the  kidney  not 
only  returns  to  its  previous  volume,  but  it  expands  considerably  be- 
yond it.  This  expansion  of  the  kidney  is  of  much  longer  duration 
than  the  previous  contraction,  and  its  course  is  also  slower,  that  is 
to  say,  the  dilatation  of  the  renal  vessels  is  gradual,  whereas  their 
previous  constriction  was  quite  sudden.  The  renal  dilatation  may 
persist  for  as  long  as  twenty  or  even  thirty  minutes. 

"Thus  the  action  of  caffeine  on  the  kidney  vessels  is  a  double  one 
and  the  observed  effects  on  the  volume  of  the  kidney  are  directly  due 
to  this,  and  not  indirectly  to  any  effect  on  the  general  blood-pressure. 
That  this  is  the  case  is  shown  by  the  fact  that  smaller  doses,  i.e.,  l  to 
i  grain  will  produce  marked  effects  on  the  kidney  without  any  very 
obvious  variations  occurring  in  the  general  blood-pressure. 

"  The  action  of  the  drug  on  the  heart  is  probably  also  a  mixed  one  j 
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not  only  does  it  cause  a  diminution  in  the  force  of  the  beats,  but  it 
probably  at  the  same  time  causes  a  contraction,  tonic  in  character,  of 
the  ventricular  muscle.  As  a  result  of  this,  the  capacity  of  the  heart 
is  diminished,  and  hence  a  smaller  quantity  of  blood  will  leave  the 
organ  at  each  systole,  thus  leading  to  the  fall  of  arterial  pressure. 

"  The  effects  on  the  flow  of  urine  are  also  very  marked.  During 
the  period  of  the  contraction  of  the  kidney  the  flow  is  either  greatly 
diminished  or  even  arrested.  Daring  the  subsequent  expansion  the 
rate  of  flow  is  greatly  increased,  and  this  increased  rate  persists  for  as 
long  as  the  renal  dilatation.  Many  other  drugs  besides  caffeine  will 
produce  contraction  of  the  kidneys,  but,  apparently,  this  is  the  only 
drug  that  produces  any  actual  arrest  of  the  urinary  secretion  during 
this  contraction.  Ulexin,  a  powerful  allcaloid  obtained  from  the  seeds 
of  gorse,  has  a  very  similar  action  on  the  kidney  to  that  of  ;  caffeine, 
producing  at  first  contraction,  then  dilatation  accompanied  by  free 
diuresis.  Its  diuretic  action,  however,  is  more  transitory  than  that  of 
caffeine,  and,  inasmuch  as  it  produces  violent  vomiting  in  the  human 
subject,  it  is  not  a  drug  at  all  suitable  for  diuretic  purposes.  There 
is,  however,  one  point  of  interest  with  regard  to  these  two  drugs.  If 
several  doses  of  caffeine  be  injected  into  the  circulation  at  short 
intervals  we  soon  arrive  at  a  point  when  each  injection  causes  only 
contraction  of  the  kidney,  and  diminished  secretion,  no  diuretic  effect 
whatever  being  produced  by  the  drug.  With  ulexin  it  is  different ; 
repeated  doses,  or  single  large  doses,  only  produce  a  moderate  degree 
of  expansion  instead  of  the  double  effect  of  contraction  followed  by  ex- 
pansion. With  regard  to  caffeine,  this  difference  in  the  action  when 
the  doses  are  repeated  too  rapidly  may  be  a  point  of  some  practical 
importance,  since,  under  these  circumstances,  the  drug  ceases  to  be  a 
diuretic. 

"  Many  other  substances  will  produce  expansion  of  the  kidney,  as, 
for  instance,  urea,  acetate  and  chloride  of  sodium,  etc.,  but  in  no  case 
are  the  results  so  marked  as  with  caffeine." 

Although  tea  and  coffee  are  very  wholesome  beverages,  yet  either  the 
one  or  the  other,  or  both,  will  in  some  persons  occasion  palpitation  of 
the  heart,  sleeplessness,  and  mental  excitement.  Both  tea  and  coffee, 
but  especially  tea,  are  frequent  causes  of  dyspepsia,  in  particular, 
flatulent  dyspepsia. 

.  Some  maintain  that  caffeine  is  as  useful  a  local  anaesthetic  as 
cocaine  thus  it  is  stated  that  two  minims  of  a  2'5  per  cent,  solution 
completely  removed  sensibility  (Terrier).  Dr.  Faurel  employed  a  2 
per  cent,  solution  of  caffeine  almost  to  the  exclusion  of  cocaine  m 
affections  of  the  pharynx  and  larynx.  These  statements,  however, 
do  not  ac^ree  with  the  experience  of  others,  thus  Dr.  Laborde  could 
not  obtain  anesthesia  of  the  cornea  even  with  concentrated  solutions. 
This  observer  found  that  a  glucoside  obtained  from  Boldo  produced 
ansesthesia  quite  as  marked  as  that  obtained  from  cocaine. 
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Caffeine,  in  the  form  of  the  effervescing  citrate  of  caffeine  or  of  the 
hydrobroniate,  is  useful  in  sick  headache  (migraine),  but  salicylate 
of  soda,  antipyrine,  antifebrine,  phenacetine,  are,  all  of  them,  much 
more  effectual. 

The  following  solution  is  useful  for  hypodermic  use :— Twenty 
grains  of  caffeine,  seventeen  grains  and  a  half  of  salicylate  of  soda,  and 
a  fluid  drachm  of  water.    Three  minims  of  this  solution  contain  one 
gram  of  caffeine.    It  is  often  more  convenient  to  make  the  solution  of 
the  strength  of  1  grain  in  4  minims,  as  the  1  in  3  strength  tends  to 
solidify.    This  salicylate  of  caffeine  is  a  most  powerful  cardiac  stimu- 
lant, and,  injected  beneath  the  skin  in  2-grain  dose  (6  or  8  minims  of 
the  above  solutions)  every  4  or  even  every  3  hours,  it  will  often  tide 
the  heart  through  a  crisis,  as  for  instance  in  pneumonia.    It  seems  of 
special  value  in  pneumonia,  and  in  some  of  the  worst  cases  of  this 
disease,  occurring  in  alcoholics,  it  has  seemed  to  be  the  means  of  sav- 
ing the  patient.    Larger  doses  than  those  above  mentioned  are  some- 
times given,  viz.,  up  to  30  or  even  45  grains  in  24  hours. 

Theobromine  acts  very  much  like  the  preceding,  but  it  is  more 
powerful  as  a  diuretic  than  caffeine,  and  its  effects  last  longer  It  is 
a  weak  base,  comparatively  insoluble  in  water-its  taste  is  bitter 
Bmz  gives  the  dose  as  double  that  of  caffeine.  The  sodio-salicylate 
compound  of  theobromine  is  also  known  under  the  name  of  "diuretin  " 
It  is  given  m  doses  of  15  grains,  repeated  5  or  6  times  in  the  24  hours- 
It  may  take  a  few  days  for  the  drug  to  produce  its  full  effect.  This 
salt  IS  very  soluble  in  water. 

Theobromine  has  less  tendency  than  caffeine  to  tetanize  and  to  pro- 
duce spasm  of  the  kidney  vessels,  and  inasmuch  as  this  latter  action 
appears  to  be  the  reason  for  the  irregular  diuretic  action  of  caffeine, 
therefore  theobromine  has  the  advantage  as  a  diuretic. 

Iheobromine  does  not  cause  sleeplessness. 


COCAINE 
[By  Dr.  Dudleij  W.  Buxton.]  i 
(Cocaine  produces  a  localized  anesthesia  when  applied  to  the  mucous 
membranes  or  skm;  its  action  is  extended  more  deeply  when  a  hZ 

.asserts  hat  the  action  of  cocaine  is  purely  local,  extending  only  so  far 
;as  the  drug  actually  comes  in  contact  with  the  tissues  However 
his  does  not  correspond  with  the  experience  of  others.    It  has  been 
tthought,  although  as  yet  no  sufficient  proof  has  been  advanced  that 

Tzri  '  '^'^''T'      twigs  of  the  sLsT;  iw^ 

-as  well  as  sensory  end  organs.    On  the  other  hand,  many  careful' 
'  The  additions  to  this  article,  between  brackets,  are  made  by  me,  S.  E. 
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observers  have  come  to  the  conclusion  that  the  ansesthesia  caused  by 
cocaine  is  due  to  vaso-motor  action.  The  cocainized  area  becomes 
pale,  blanched,  and  finally  almost  bloodless,  so  that  the  sensory  nerves, 
being  deprived  of  their  due  blood  supply,  cease  to  communicate  pain- 
ful impressions  received  from  without.  It  is  found  that  there  is 
firstly  a  loss  of  sensibility  to  pain,  next  to  variations  in  temperature, 
and  finally  tactile  sense  is  abolished. 

And  further,  the  nerves  of  special  sense  cease  to  convey  their  pecu- 
liar impressions.  In  every  case  the  effect  produced  is  transitory,  and 
passes  off  in  from  twenty  minutes  to  half  an  hour. 

When  painted  over  the  skin  a  sensation  of  warmth  is  at  first  ex- 
perienced, to  be  succeeded  in  a  few  mimites  by  complete  loss  of  sen- 
sation, the  part  becoming  anfemic. 

The  depth  to  which  the  action  of  cocaine  penetrates  seems  to  differ 
considerably,  but  in  no  case  does  the  ansesthesia  appear  to  extend  be- 
yond the  structiires  proper  to  the  skin  or  mucous  membrane. 

Coca  has  long  been  known  to  exert  very  decided  influence  over  the 
central  nervous  system.  Many  South  American  tribes  use  it  to  habitu- 
ate themselves  to  feats  of  endurance,  needing,  it  is  said,  little  food  or 
rest  while  under  its  influence.  Von  Tschudi,  the  Swiss  naturalist, 
found  that  the  use  of  the  infusion  of  the  leaves  enabled  him  to  scale 
the  higher  Andes  without  suffering  from  the  haemorrhages  incident  to 
altitudes.  Aschenbrandt  administered  -f  gr.  of  hydrochlorate  of  cocaine 
to  Bavarian  soldiers  without  their  knowledge,  and  found  it  removed 
their  sense  of  fatigue,  while  it  enabled  them  to  undergo  fresh  hard- 
ships and  to  subsist  on  a  minimal  diet.  He  found  no  ill-effects  fol- 
lowed. However,  Moreno  and  Maiz  state  that  coca  habitues  suffer 
from  impaired  digestion,  intractable  constipation,  emaciation,  muscular 
tremors,  and  die  of  marasmus. 

Upon  the  central  nervous  system  cocaine  acts  as  an  excitant.  Tumas 
of  St.  Petersburg  found  that  painting  over  the  exposed  motor  areas 
of  the  brain  lessened  their  excitability  without  any  initial  increase. 
Epileptiform  convulsions  were  with  great  difficulty  elicited  even  with 
a  very  strong  faradic  current.     In  the  lower  animals,  the  first  effect 
of  cocaine  is  to  produce  a  curious  calm,  to  which  succeeds  a  period 
of  great  excitement.    Weakness,  marked  by  muscular  tremors,  then 
appears,  and  the  tremors  later  on  pass  into  convulsive  movements, 
while  the  weakness  gives  place  to  paralysis.    The  head  rolls  from  side 
to  side  like  a  pendulum,  a  phenomenon  which  Von  Anrep  attributes  to 
some  alteration  caused  by  cocaine  in  the  tension  of  the  fluids  of  the 
semicircular  canals.     Epileptiform  convulsions  are  developed  subse- 
quently, and  finally  tetanic  (spinal)  rigidity  supervenes,  and  the 
animal  dies  asphyxiated. 

The  reflexes  are  increased,  and  this  takes  place  both  before  and 
after  section  of  the  spinal  cord.  In  dogs  large  doses  cause  great 
excitement,  with  expression  of  joyousness  and  delight ;  but  if  the  dose 
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be  pushed,  the  animals  become  dejected,  and  struck  with  terror,  their 
limbs  tremble,  and  they  become  seized  with  convulsions.  In  some  ani- 
mals opisthotonic  convulsions  occurred,  and  in  some  spastic  rigidity, 
In  man  only  the  excitement  stage  with  exhilaration  has  Ijeen  attained, 
and  it  is  pi'obable  that  the  toxic  dose  of  cocaine  is  for  man  very  large. 
Hammond,  of  New  York,  after  taking  very  large  doses,  suffered  tachy- 
cardia with  irregular  heart's  action,  dyspnoea,  loss  of  mental  control 
going  on  to  unconsciousness.  In  his  case  no  spinal  or  medullary 
effects  were  produced,  but  as  neither  anassthesia  nor  hypersesthesia 
appeared  it  seems  probable  the  dose  taken  was  below  his  phj'^siologi- 
cal  limit.  [A  large  dose  first  stimulates,  and  then  paralyses  the  sen- 
sory and  motor  nerves,  the  sensory  being  more  affected  than  the 
motor.  The  spinal  cord,  Ott  finds,  is  similarly  affected.]  As  much  as 
twenty  grains  have  been  taken  without  any  harmful  result.  It  kills 
by  causing  cessation  of  respiration.  The  lethal  dose  for  the  lower 
animals  appears  to  be  0-03  grammes  per  kilo  of  body  weight ;  for  man 
no  fixed  dose  can  be  given,  as  quite  small  quantities  will  affect  some 
persons  very  profoundly,  while  very  large  ones  are  borne  with  impu- 
nity by  others.  The  capriciousness  of  the  drtig  in  this  respect  is  so 
great  that  its  use  requires  the  greatest  caution  in  cases  in  which  its 
action  has  not  been  tested. 

Upon  the  circulation  cocaine  acts  in  two  ways :  it  constricts  the 
vessels,  and  so  increases  arterial  pressure,  and  it  produces  slight  excit- 
ing action  upon  the  heart,  which,  however,  is  soon  followed  by  a 
marked  weakening  and  irregularity  of  that  organ. 

[The  contraction  of  the  blood-vessels  induced  by  either  topical  or 
general  administration  is  followed  by  dilatation,  and  if  a  large  quan- 
tity is  used,  dilatation  at  once  ensues  of  the  arteries,  capillaries,  and 
veins.  This  primary  dilatation  lasts  about  six  minutes,  and  is  fol- 
lowed by  contraction  for  about  the  same  space  of  time.  Weak  doses, 
hypodermically  administered,  contract  the  vessels  for  a  short  time, 
dilatation  beginning  in  about  ten  mintites,  and  continuing  for  three- 
quarters  of  an  hour  (Kriiger).  The  contraction  of  the  vessels  is  a- 
scribed  to  stimulation  of  the  vaso-motor  centre,  as  section  of  the  spinal 
cord  prevents  a  rise  of  blood-pressure.  Small  doses  accelerate  the 
pulse,  large  doses  slow  it.  A  full  dose,  as  of  half  to  three-quarters  of 
a  grain,  given  hypodermically,  accelerates  the  pulse  to  120,  or  130,  or 
140  beats  per  minute,  and  makes  it  irregular.] 

Cocaine  exerts  a  modifying  effect  upon  the  secretions.  It  lessens 
the  production  of  saliva,  gastric  juice,  tears,  and,  it  is  said,  also  of 
perspiration. 

The  peristaltic  movements  of  the  intestines  are  at  first  increased,, 
but  at  length  become  sluggish,  and  then  paralysis  occurs.  This  ex- 
plains the  fact  that  several  authorities  speak  of  cocaine  as  acting 
mildly  upon  the  bowels,  while,  as  was  stated  above,  those  who  abuse 
it  by  excess  suffer  from  constipation  and  dyspepsia. 
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The  action  of  cocaine  vipon  the  muscular  system  is  at  present  un- 
certain, for  while  Nikolsky  and  Von  Anrep  expressly  state  the 
muscles  are  unaffected,  Ott  and  Buchheim  and  Eisenmenger  describe 
its  behaviour  as  presenting  a  parallel  to  that  of  veratrine. 

The  quantity  of  urine  is  lessened  when  cocaine  is  taken,  as  is  the 
amount  of  urea  excreted,  and  this,  coupled  with  its  general  behaviour 
in  supporting  the  body  under  fatigue  and  low  diet,  would  suggest 
that  it  possesses  the  power  of  staying  tissue  change  throughout  the 
body. 

A  slight  rise  in  the  general  temperature  occurs  under  cocaine  ad- 
ministration ;  large  doses  are  said  to  raise  the  rectal  temperature  con- 
siderably, but  as  a  rule  this  is  preceded  by  an  initial  depression.  In 
poisoning  by  cocaine  the  rectal  temperature  becomes  subnormal  before 
death. 

Elimination  of  the  drug  takes  place  probably  by  the  kidneys,  and 
it  is  often  accompanied  by  the .  production  of  albumen  and  sugar  in 
the  urine.  Von  Anrep  regards  these  as  resulting  from  the  asphyxia 
catised  by  the  cocaine's  paralyzing  action  on  the  respiratory  muscles, 
and  not  from  any  direct  action  of  the  alkaloid. 

All  observers  appear  to  agree  that  the  intellect  remains  unaffected, 
save  by  way  of  exhilaration  or  depression. 

Upon  the  pupil  cocaine  possesses  a  mai'ked  mydriatic  effect.  This 
begins  to  show  itself  in  from  ten  to  twenty  minutes  after  dropping 
the  solution  upon  the  conjunctiva,  and  it  reaches  a  maximum  in  half 
an  hour,  persisting  for  another  half  hour.  According  to  Dr.  Knapp, 
of  New  York,  cocaine  dilates  the  pupil  as  much  as  atropin,  but  its 
effects  pass  off  more  rapidly ;  and  further,  it  reduces  the  power  of 
accommodation,  while  it  does  not  wholly  do  away  with  it.  Even 
before  the  dilatation  has  ceased  the  power  of  accommodation  returns 
in  full  force.  It  seems  that  the  range  of  accommodation  is  shortened 
by  moving  the  near  point  from  the  eye,  but  the  far  point  is  not 
appreciably  affected. 

The  value  of  hydrochlorate  of  cocaine  as  an  anaesthetic  in 
ophthalmic  practice  has  now  become  fully  established.  A  four  per 
cent,  solution  is  instilled  into  the  conjunctiva,  three  or  four  times, 
at  intervals  of  five  minutes.  When  the  conjunctiva  can  be  picked  up 
without  the  patient's  experiencing  any  discomfort  the  operation 
may  be  proceeded  with.  In  this  way  iridectomies,  extractions  and 
operative  measures  dealing  with  the  conjunctiva,  are  rendered  in  most 
cases  painless.  Dr.  Keyser  has  met  with  several  cases  of  panophthal- 
mitis which  ensued  upon  operations  performed  upon  cocainized  eyes, 
and  he  attributes  this  unhappy  result  to  the  cocaine.  It  is  alleged 
that  cocaine  solutions  rapidly  decompose  and  the  presence  of  micro- 
organisms in  such  solutions  set  up  panophthalmitis  and  other 
troubles.  A  further  evil  consequence,  alleged  to  have  followed  the 
use  of  the  hydrochlorate  as  a  mydriatic,  is  the  supervention  of  yellow 
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opacity  of  cornea.  This  discoloration  was  speedily  got  rid  of  when 
atropiu  was  used  in  place  of  cocaine. 

In  operations  for  squint  it  is  not  sufficient  simply  to  instil  the 
cocaine.  A  few  drops  of  a  four  per  cent,  solution  are  injected  by  a 
fine  hypodermic  syringe  through  the  cocainized  conjunctiva  into  the 
muscle  which  it  is  desired  to  tenotomize.    Mr.  Walter  Jessop  adopted 

I a  similar  plan  to  produce  anaesthesia  of  the  canaliculi.  The  same 
surgeon  cautions  against  cocaine  in  cases  in  which  it  is  requisite  to 
remove  foreign  bodies  from  the  cornea,  as  it  renders  that  structure  so 
flaccid  that  operative  measures  become  very  difficult,  and  unless  great 
care  is  taken  serious  abrasion  of  the  corneal  surface  may  be  caused. 

In  the  treatment  of  glaucoma  by  section  of  the  iris  cocaine  fails, 
unless  it  is  injected  into  the  anterior  chamber.  Mr.  Jessop  has  used 
with  success  a  small  steel  bent  cutting  needle,  the  stem  being  bored 
and  made  to  fit  a  hypodermic  syringe.  Excision  of  the  eye  in  most 
cases  in  which  cocaine  was  used  proved  painful,  at  all  events  during 
the  last  stages,  when  the  deep  structures  were  divided.  It  is  well  in 
preparing  for  these  operations  to  inject  hypodermically  both  the  sub- 
conjunctival and  subfacial  tissues.  The  photophobia  ensuing  upon 
corneal  ulcers  or  other  causes  is  relieved  completely  by  instillations  of 
a  four  per  cent,  solution  of  the  hydrochlorate  of  cocaine.  When  it  is 
desired  to  obtain  an  ansesthetic  without  a  mydriatic  effect  it  is 
necessary  to  combine  pilocarpine  with  the  cocaine.  Ten  drops  of  a 
five  per  cent,  solution  of  pilocarpine  to  a  drachm  of  a  four  per  cent, 
solution  of  hydrochlorate  of  cocaine  answers  admirably. 

A  convenient  method  of  using  cocaine  in  ophthalmic  practice  is  in 
the  form  of  the  officinal  discs  which  are  composed  of  gelatine,  glycei'ine, 
^■ad  gr.  of  hydrochlorate  of  cocaine.  Placed  beneath  the  eyelid 
while  the  lids  are  closed,  it  soon  exerts  its  influence.  In  prolonged 
operations  about  the  eye  it  is  necessaiy  to  repeat  the  dose  of  cocaine 
at  intervals,  and  this  is  easily  done  by  using  a  drop  bottle. 

A  peculiarity  in  the  effect  produced  by  cocaine,  and  pointed  out  by 
Koenigstein  of  Vienna,  is  that  a  certain  amount  of  exophthalmos 
follows  its  topical  application  to  the  eye  ;  but  this  soon  passes  off,  and 
leaves  no  untoward  consequences.  The  fundus  oculi  and  the  intra- 
ocular tension  are  stated  by  most  observers  to  remain  unaffected,  but 
Tarnbull,  of  Philadelphia,  asserts  that  the  latter  is  increased  by 
cocaine.  In  simple  catarrhal  conjunctivitis  weak  solutions  give  great 
relief,  Mr.  Leahy,  quoted  by  Dr.  Turnbull,  used  successfully  sulphate 
of  atropine  h  %,  sulphate  of  cocaine  2%,  in  vaseline  for  gonorrhoeal 
ophthalmia.  Another  useful  method  of  applying  this  antcsthetic  is  to 
combine  it  with  vaseline,  making  a  five  per  cent,  ointment,  and 
smearing  it  over  the  part  to  be  rendered  insensitive. 

[A  three  per  cent,  solution  may  cause  exfoliation  of  the  corneal 
epithelium  or  chronic  interstitial  keratitis  and  panophthalmitis.] 
In  examinations  and  operations  about  the  larynx  cocaine  is  valuable. 


600 


COCAINE 


Dr.  Semon  recommends  painting  the  larynx,  uvula,  and  neighbouring 
parts  with  a  twenty  per  cent,  solution.  This  not  only  enables  the 
surgeon  to  obtain  a  good  view  of  the  parts,  but  allows  the  painless 
removal  of  polypi  and  other  growths.  The  operation  can  be  performed 
in  five  or  ten  minutes  after  this  application.  Great  care  must  how- 
ever be  taken  that  the  solution  is  not  applied  too  freely,  as  syncope 
and  dangerous  collapse  have  in  some  instances  followed  this  practice. 

Tor  ulcerations  on  the  epiglottis,  whether  tubercular  or  otherwise, 
and  in  acute  or  chronic  laryngitis  a  similar  application  is  of  value. 
Dr.  Neale  states  that  snipping  off  the  uvula  can  be  accomplished 
painlessly,  if  the  part  be  painted  once  or  twice  with  a  two  per  cent, 
solution. 

Tonsillitis  is  relieved  by  the  use  of  a  four  per  cent,  solution  of  the 
hydrochlorate  painted  over  the  tonsils ;  the  dysphagia  disappears,  and 
pain  is  assuaged.  It  is  necessary  to  repeat  the  application  every  hour 
or  so,  according  as  the  pain  returns  or  not.  In  other  forms  of 
dysphagia  cocaine  painted  over  the  pharyngeal  mucous  membrane  is 
very  serviceable.  A  2  per  cent,  solution  painted  over  the  fauces 
facilitates  the  introduction  of  the  tube  of  the  stomach  pump  or  oeso- 
phageal bougies.  The  tube  may  also  be  smeared  with  a  cocaine- 
vaseline  (2  per  cent.). 

De  Havilland  Hall  cautions  against  its  use  in  the  form  of  a  spray 
from  the  frequency  with  which  toxic  symptoms  arise. 

According  to  Dr.  Bosworth  and  others,  painting  the  nasal  mucous 
membrane  with  a  twenty  per  cent,  solution,  greatly  relieves  hay  fever, 
and  removes  its  paroxysms.  A  pledget  of  cotton  wool  soaked  in  5  per 
cent,  cocaine  solution  is  very  useful  in  all  catarrhal  affections  of  the  nose 
and  frontal  sinuses,  but  the  relief  is  not  as  a  rule  permanent,  and  the 
stage  of  recovery  seems  to  be  prolonged  especially  in  coiyza.  De 
Havilland  HaU  states  that  the  admixture  of  resorcin,  10  per  cent,  to 
20  per  cent,  of  cocaine,  lessens  the  danger  of  toxic  effects. 

When  strong  solutions  are  used  there  is  considerable  danger  of 
toxemia. 

When  cocaine  is  painted  over  the  mucous  membrane  lining  the 
meatuses  of  the  nose  it  causes  a  marked  constriction  of  the  parts,  so 
that  the  mucous  membrane  clings  closely  to  the  bony  framework. 
This  peculiarity  is  of  great  service  in  anterior  and  posterior  rhinoscopy. 
Mr.  Cresswell  Baber  recommends  the  use  of  cocaine  when  there  is 
undue  erection  of  the  turbinate  bones,  and  also  for  hsemorrhage  from 
the  nasal  mucous  membrane.  Operative  measures  which  involve  the 
deeper  nasal  structures,  as  a  rule,  require  a  general  aniBsthetic. 

[Cocaine  hydrochlorate  is  useful  in  psoriasis  of  the  tongue ;  thus  a 
tabloid  sucked  just  before  a  meal  averts  the  pain  from  the  passage  of 
the  food.] 

According  to  Dr.  Henry  Reden,  an  atomizer  containing  a  four  per 
cent,  solution  of  the  hydrochlorate  is  a  sure  means  of  curing  otalgia. 
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He  directs  the  patient  to  inhale  vigorously,  then  by  closing  the  lips 
and  expanding  the  cheeks  to  force  the  spray  up  the  Eustachian  tubes. 
This  plan  he  supplements  by  spraying  the  tympanic  membrane  through 
the  external  meatus.  The  inhalation  was  repeated  every  three 
minutes.  Perhaps  a  better  plan  is  to  pass  a  Eustachian  catheter  and 
iaject  a  few  drops  of  a  tv(o  per  cent,  solution,  taking  care  to  warm  it 
beforehand. 

Dr.  Weld,  of  New  Yorji,  paints  the  gums  with  a  ten  per  cent,  solu- 
tion before  removing  tartar  from  the  teeth,  and  in  dealing  with  a 
sensitive  tooth  pulp  Merck's  method  of  working  up  a  little  of  the 
hydrochlorate,  or,  better,  the  citrate,  into  a  mass,  and  pressing  it  into 
the  painful  cavity,  is  highly  satisfactory.  It  may  also  be  applied 
by  small  cotton-wool  plugs  soaked  in  a  twenty  per  cent,  solution. 
Fissures,  ulcers,  and  painful  swellings  on  the  tongue,  lips,  and 
mucous  membrane  of  the  cheeks  cease  to  give  trouble  after  painting 
with  cocaine.  As  it  does  not  cure  the  condition,  the  pain  will  return 
unless  frequent  paintings  be  had  resort  to. 

The  injection  of  a  few  drops  of  a  two  per  cent,  solution  into  the 
urethra  relieves  the  pain  and  smarting  of  acute  gonorrhoea.  The 
solution,  which  must  not  be  made  with  alcohol,  should  be  retained  for 
a  few  minutes  and  repeated  before  micturition  is  attempted.  It  is  said 
to  shorten  the  duration  of  the  urethritis.  A  similar  manoeuvre  may  be 
tried  before  catheterization,  in  cases  in  which  instruments  are  badly 
borne.  When  a  stricture  is  present,  it  is  often  difficult  to  render  the 
urethra  insensitive  beyond  it.  An  injection  of  four  per  cent,  is  highly 
spoken  of  in  irritable  bladder.  The  gravest  symptoms  have  fol- 
lowed the  injection  of  weak  solutions  into  the  bladder,  and  Berger 
reports  a  fatality  following  the  use  of  one  drachm  of  a  1-|  per  cent, 
injected  into  the  tunica  vaginalis.  Small  cotton  wool  tampons  soaked 
with  a  two  per  cent,  solution  relieve  the  burning  pain  of  blenorrhoea. 
In  some  cases  a  five  per  cent,  ointment  proves  more  serviceable.  The 
intense  suflfering  catised  by  the  itching  of  scrotal  eczema  yields  at 
once  to  a  lotion  of  cocaine.  Pruritus  ani  and  of  the  pudendiim  and 
vaginismus  are  also  relieved,  although  of  course  it  is  necessary  to  as- 
certain and  remove  the  cause  of  these  painful  conditions. 

Dr.  Symes,  who  recommends  suppositories  and  pessaries  for  the  relief 
of  painful  conditions  about  the  rectum  and  vagina,  cautions  that  the 
former  should  not  exceed  five  grains,  the  latter  not  fifteen  grains,  as 
dilution  of  cocaine  considerably  lessens  its  activity.  The  doses  are, 
however,  very  large  and  not  free  from  danger. 

In  surgery,  cocaine  is  used  largely,  but  the  hypodermic  injection  of 
even  small  quantities  has  proved  unreliable  and  often  dangei^ous. 
Schleich,  of  Berlin,  has  introduced  a  method  by  which  he  renders  the 
tissues  to  be  cut  oedematous,  by  repeated  endermic,  followed  by  hypo- 
dermic, injections  of  sterilised  water  containing  cocaine  hydrochlorate 
1  in  1,000  or  even  1  in  10,000.    Reclus,  who  has  followed  a  somewhat 


602 


COCAINE 


similar  procedure,  sjieaks  well  of  it.  To  ensure  success  Sclileicli's 
directions  have  to  be  followed  out  most  rigidly. 

Manteuffel  found  hypodermic  injections  of  cocaine  efficacious  in 
checldng  recurrence  of  hsemoi-rhage  in  a  hEemopliile. 

Dr.  Adelberg  Weiss,  of  Vienna,  was  able  to  allay  the  agonizing  pain 
of  extensive  scalding  by  painting  the  skin  with  cocaine  lotion. 

As  a  hypodermic  injection  the  hydrochlorate  of  cocaine  proves  useful 
in  the  treatment  of  various  forms  of  neuralgia. 

[It  is  better  to  begin  with  less  than  gr.  ^  and  to  inject  in  the  cour.se 
of  the  nerve,  as  the  susceptibility  to  the  drug  varies  in  different  persons. 
I  have  seen  the  hypodermic  injection  afford  great  relief  for  several 
hours  in  cases  of  severe  neuralgia.  It  is  especially  useful  for  patients 
who  are  disagreeably  affected  by  hypodermic  injections  of  morphine  ; 
often  the  patients  experience  a  very  pleasant  stimulation,  which  they 
compare  to  the  effects  of  champagne,  and  so  exhilarating  is  the  result 
sometimes  that  they  are  very  reluctant  to  discontinue  the  drug.] 

Merck  has  prepared  an  artificial  cocaine  from  benzoyl-ecgonin. 

The  salts  of  cocaine  have  been  employed  internally  for  their  action 
upon  the  heart  and  nervous  system.  Thus  Dr.  Hicks,  of  New  York, 
found  doses  of  cocaine  relieved  the  dyspnoea  due  to  weakened  respira- 
tory action.  He  also  found  benefit  followed  its  use  in  cases  of 
palpitation  when  a  heart  weakened,  although  free  from  valvular  lesions, 
had  become  dilated  and  atonic.  One  half  a  grain  alleviates  these 
symptoms,  and  proves  serviceable  in  nervous  exhaustion  and  sick  head- 
ache. In  the  treatment  of  alcohol  craving  and  the  morphine  habit, 
many  careful  observers  pronounce  cocaine  to  be  of  great  benefit.  It 
restores  the  appetite,  induces  sleep,  and  promotes  digestion,  while  it 
soothes  the  brain  and  induces  a  feeling  of  contentment  and  calm.  On 
the  other  hand  many  cases  are  reported  of  persons  who  have  relin- 
quished the  morphine  habit,  only  to  become  addicted  to  cocaine. 

Luton's  method  of  giving  cocaine  in  Variola  is  spoken  well  of  by 
Pepper.  He  gives  4  to  5  drops  of  a  four  per  cent,  solution  every  six 
hours  by  the  mouth  to  a  child  aged  five,  increasing  the  dose  by  one 
drop  for  each  year  of  age.  It  is  best  not  to  use  it  hypodermically, 
but  if  this  is  inevitable,  one  quarter  of  the  above  dose  should  then  be 
used.  Samayoa  has  followed  this  procedure  and  found  it  arrested  the 
development  of  the  disease  if  given  early,  in  any  case  it  diminished 
the  severity  of  the  attack,  and  lessened  or  prevented  suppuration  by 
aborting  the  pustules. 

Given  in  the  form  of  a  pill,  cocaine  sometimes  eases  painful  affec- 
tions of  the  stomach,  and  averts  vomiting.  It  is  sometimes  useful  in 
the  vomiting  of  pregnancy,  and  may  be  taken  by  the  mouth,  adminis- 
tered hypodermically,  or  applied  to  the  os  uteri.  Small  doses  relieve 
the  insatiable  hunger  (Boulimie)  occasionally  present  in  pregnancy. 

An  electrical  current  assists  the  absorption  of  cocaine,  like  other 
alkaloids.    The  positive  pole  should  be  dipped  in  a  solution  of  cocaine 
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hydrochlorate  and  applied  to  the  skin,  which,  speedily  becomes  anses- 
thetic. 

Administered  as  an  anal  injection  or  suppository,  it  checks  the 
diarrhoea  and  straining  of  dysentery.  In  suppositories  it  relieves 
prm-itus  ani.  In  using  cocaine  to  allay  the  itching  of  eczema  and 
other  skin  affections,  it  is  often  necessary  to  get  rid  of  the  horny 
layers  of  epidermis,  before  applying  the  drug. 

Taken  in  ^-grain  doses  three  times  in  24  hours,  the  hydrochlo- 
rate of  cocaine  benefits  infants  of  8  months  suffering  from  whooping- 
cough.  Carre  and  Wells  give  it  in  water  and  find  it  lessens  the  cough, 
increases  sleep,  and  lessens  the  severity  of  the  disease. 

The  addition  of  of  a  grain  of  salicylic  acid  preserves  the  cocaine, 
but  renders  its  solution  rather  irritating,  and  so  should  not  be  used 
in  ophthalmic  practice.  Cocaine  hydrochlorate  also  decomposes  if  sub- 
jected to  high  tempei'ature. 

Dr.  Spriman  claims  that  benefit  follows  a  quarter  of  a  grain  in  ner- 
vous dyspepsia,  given  three  or  four  times  a  day  in  milk  or  coffee. 

It  is  sometimes  effectual  in  checking  sea-sickness,  and  the  retching 
following  inhalation  of  ether  and  chloroform. 

Mosler,  of  Greifswald,  and  Beschorner  have  used  a  two  per  cent, 
solution  hypodermically  in  asthma  with  relief. 

Eucaine  has  now  been  used  extensively  in  ophthalmic  practice.  It 
neither  paralyses  accommodation  nor  induces  mydriasis.  It  does  not 
decompose  on  boiling,  and  hence  can  be  sterilized ;  it  also  remains 
unchanged  for  a  prolonged  period.  It  is  said  by  Kiesel  not  to  depress 
the  heart  and  to  be  less  toxic  than  cocaine.  According  to  Vinci  its 
action,  although  similar  to,  is  less  harmful  than,  cocaine.  All  authori- 
ties are  not  in  accord  as  to  the  sufficiency  of  the  anaasthesia  induced 
by  eucaine.  A  two  per  cent,  solution  is  used  for  instillation  in  oph- 
thalmic surgery,  and  anaesthesia  results  in  two  or  three  minutes. 


CINCHONA  AND  ITS  ALKALOIDS 

Salts  of  quinine  are  protoplasmic  poisons,  arresting  amoeboid,  and 
allied  movements  of  the  white  corpuscles.  Even  weak  solutions 
are  highly  poisonous  to  protozoa  and  infusoria  (Binz),  more  so  even 
than  salts  of  strychnine  or  morphine.  Small  quantities  of  quinine 
salts  destroy  septic  germs  and  arrest  putrefaction  more  thoroughly 
than  most  antiseptics,  including  even  arsenic  and  creasote.  Quinine 
is  not  equally  destructive  to  all  micro-organisms  ;  those  of  septic  fluids 
resist  its  action  to  a  great  extent.  With  the  exception  of  strychnine, 
quinine  hinders  alcoholic  and  butyric  fermentations  in  greater  degree 
than  other  bitters,  but  it  does  not  prevent  the  action  of  ptyalin  on 
starch,  nor  the  conversion  of  amygdalin  into  oil  of  bitter  almonds. 
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prussic  acid  and  glucose.    Cinclionine  possesses  similar  properties,  but 
in  a  weaker  degree  than  quinine. 

Powdered  cinchona  contains,  besides  various  alkaloids,  a  considerable 
quantity  of  tannin,  a  fact  to  be  borne  in  mind  when  we  administer 
bark,  or  any  of  its  preparations. 

Finely  powdered  bark  dusted  thickly  over  foul,  indolent,  sloughing, 
and  even  gangrenous  ulcers,  and  left  to  form  a  kind  of  poultice,  does 
apparently  promote  the  healing  process.  Hospital  gangrene  has  been 
successfully  treated  in  this  way. 

Bark  has  been  employed  as  a  dusting  powder  to  check  the  profuse 
formation  of  pus,  mucus,  or  the  secretion  of  eczema. 

Quinine  in  the  form  of  spray,  and  as  a  strong  solution,  may  be 
applied  topically  to  the  throat  in  diphtheria. 

Since  its  adoption  by  Helmholtz  solutions  of  quinine  have  been 
employed  to  flush  the  nose  in  hay  fever.  In  some  cases  this  treatment 
succeeds,  but  in  most  instances  it  fails  completely. 

Dr.  Currie  has  stated  that  he  can  always  arrest  excessive  sweating 
by  bathing  the  skin  with  a  solution  of  alcohol  (a  pint)  and  quinine  (a 
drachm). 

Cinchona  bark  and  its  preparations  are  bitter  to  the  taste,  and,  like 
all  bitter  substances,  stimulate  temporarily  the  salivary  glands.  The 
tannin  of  the  bark  precipitates  the  mucus  of  the  mouth,  and  acts  like- 
wise as  an  astringent  to  the  mucous  membrane  itself. 

The  alkaloids,  when  swallowed  in  an  insoluble  form,  combine  with 
the  acids  of  the  gastric  juice  and  become  soluble,  so  that,  as  a  mere 
solvent,  it  is  unnecessary  to  administer  quinine  and  cinchonine  with 
acids,  and  a  large  dose  merely  suspended  in  fluid  is  far  less  bitter  than 
when  dissolved. 

The  taste  of  quinine  can  be  concealed  by  adding  to  it  an  equal 
quantity  of  powdered  ginger.  Milk,  also,  covers  the  taste  of  quinine. 
When  large  doses,  such  as  forty  grains,  are  administered,  it  is  better 
to  give  the  drug  in  pill,  otherwise  it  may  cause  sickness. 

The  alkaloids  of  bark,  probably,  undergo  no  other  change  in  the 
stomach  than  that  just  mentioned.  Their  action  upon  the  digestive 
tract  is  similar  to  that  of  bitters  generally,  being  slightly  irritant  to 
■the  mucoiis  membrane  ;  in  this  way  they  produce,  both  in  the  mouth 
and  stomach,  an  increase  of  mucus.  It  is  generally  stated  that,  for 
a  short  time  and  to  a  small  extent,  cinchona  increases  the  amount  of 
the  gastric  juice  ;  experiments  show,  however,  that  cinchona  and  its 
alkaloids  check  the  action  of  the  gastric  juice  on  the  food,  and  check 
also  some  fermentations,  such  as  that  of  sugar  by  yeast.  As  to  which 
of  these  actions  predominates,  the  favouring  or  the  hindering,  it  is 
difficult  to  determine,  experimentally  ;  but  clinically,  experience  seems 
clear  that  even  when  the  stomach  appears  to  be  healthy,  quinine 
certainly  sharpens  the  appetite  and  assists  digestion,  especially  in 
states  of  general  debility. 
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These  substances  are  useful  to  check  unhealthy  oi-  excessive  fermen- 
tations in  the  digestive  canal,  but  if  too  long  employed  they  disorder 
the  stomach,  producing  lieat  and  weight  at  the  epigastrium,  loss  of 
appetite,  nausea,  sickness,  and  even  diarrhoea.  Poisonous  doses  excite 
great  thirst,  burning  pain  at  the  epigastrium,  and  vomiting. 

Quinine  appears  to  exert  no  influence  on  the  secretion  of  bile. 

"When  quinine  is  taken  in  large  quantities  some  of  it  is  said  to  pass 
off  with  the  faeces. 

It  has  been  given  internally  with  benefit  in  cases  of  worms,  but 
inasmuch  as  the  decoction  of  cinchona  appears  to  have  no  direct  influ- 
ence on  ascarides  aind  on  teniae,  the  good  effects  of  the  drug  must  be 
due  to  its  beneficial  effect  on  the  mucous  membrane,  whereby  the 
production  of  the  abundant  muciis  which  favours  the  development 
and  growth  of  these  worms  is  prevented. 

Quinine  passes  readily  into  the  blood  ;  and  since  it  can  be  detected 
unchanged  in  the  urine,  sweat  and  secretions  of  healthy  persons  and 
of  fever  patients,  it  is  probable  that  very  little  undergoes  decomposi- 
tion in  the  body.  It  is  eliminated  almost  exclusively  by  the  urine, 
the  greater  part  of  it  being  excreted  in  six  hours. 

Quinine  lessens  the  power  of  haemoglobin  to  convert  oxygen  into 
ozone,  and  so  lessens  the  ozonizing  action  of  the  blood.  (Binz  and 
Schulte.) 

Large  doses  affect  the  sight  and  hearing,  causing  subjective  noises,  ■ 
as  of  bells  ringing  in  the  ears,  and  occasionally  producing  deafness. 
Sometimes,  but  very  rarely,  a  large  dose  destroys  the  sense  of  hearing 
for  life,  but  usually,  within  a  short  time,  possibly  a  few  days,  the 
noises  cease,  and  the  hearing  again  becomes  natural.  Large  doses 
often  dim  the  sight  and  sometimes  cause  total  blindness,  this  however 
is  temporary  ;  rarely,  it  may  be  permanent.  I  have  noticed  on  some 
occasions  that  the  defect  of  vision  is  strangely  limited  to  one  eye,  or 
begins  first  in  one  eye.  The  pupil  of  the  affected  eye  is  very  generally 
dilated,  and  sometimes  to  an  extreme  extent.  Severe  frontal  head- 
ache, with  dull,  heavy,  tensive,  and  sometimes  agonizing  pains,  are 
some  of  the  most  distressing  and  frequent  symptoms  that  follow 
a  large  dose  of  quinine.  While  these  symptoms  last,  and,  indeed, 
generally  before  they  appear,  the  face  is  flushed,  the  eyes  suffused, 
and  the  expression  is  dull  and  stupid.  Even  small  doses,  in  persons 
very  susceptible  to  the  action  of  this  medicine,  will  produce  some  of 
the  foregoing  symptoms,  especially  the  headache. 

Workers  in  bark  suffer  sometimes  from  a  scaly  papular  eruption,  or 
from  a  vesicular  weeping  eruption ;  occasionally  there  may  be  great 
swelling  of  the  genitals,  or  of  the  face  and  eyelids,  with  redness  of 
the  eyes.  Sometimes  there  is  complaint  of  great  itching  of  the  whole 
body,  and  it  is  known  that  quinine  sometimes  produces  urticaria. 

In  one  of  my  patients  a  small  close  of  quinine  always  brought  out  a  uniform 
red  rash  over  the  whole  body,  most  marked  on  the  back  of  the  neck.  This 
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was  accompanied  by  a  very  severe  stinging  pain,  especially  in  tlie  nape  of 
the  neck  and  in  the  clefts  between  the  fingers.  Desquamation,  as  free  as 
after  a  sharp  attack  of  scarlet  fever,  always  followed  the  rash. 

In  some  people  quinine  produces  large  patches  of  erythema,  with  great 
irritation,  gastric  disturbance,  and  accelerated  pulse.  A  patient  tells  me 
that  even  small  doses  always  excite  violent  urticaria,  her  face  swelling  till 
she  can  scarcely  see.  She  is  so  intolerant  of  this  drug  that  a  quinine  hair- 
wash  brought  out  a  crop  of  urticaria  on  the  head,  and  a  tooth-powder,  con- 
taining a  small  quantity  of  quinine,  caused  swelling  of  the  lips  and  gums. 

Many  of  the  foregoing  head  symptoms  are  due  no  doubt  to  the 
action  of  quinine  on  the  brain.  In  toxic  doses  it  excites  convulsions. 
Chirone  and  Curci  find  that  the  removal  of  the  motor  centres  of  the 
braia  prevent  these  convulsions,  and  if  the  cerebral  hemisphere  is 
removed  on  one  side  the  convulsions  are  unilateral.  Albertoni,  on 
the  other  hand,  finds  that  quinine  will  induce  convulsions  when  the 
cerebral  hemisphere  or  the  cortical  motor  centres  are  removed;  he 
raises  some  serioixs  objections  to  Chirone  and  Curci's  experimenta- 
tion. 

Experimentally  it  has  been  shown  that  some  of  the  peripheral 
organs  of  special  sense  are  very  appreciably  affected  by  quinine,  thus 
the  internal  ear  and  the  middle  ear  may  suffer  from  more  or  less  pro- 
nounced congestion,  and  inflammatory  changes  may  affect  the  vessels 
of  the  disc,  and  optic  atrophy  may  ensue. 

Small  doses  increase  the  reflex  action  of  the  spinal  cord;  larger 
doses  lessen  reflex  action  by  stimulating  Setschenow's  centre ;  still 
larger  doses  destroy  the  reflex  function. 

In  large  doses  quinine  depresses  the  heart  by  its  direct  action,  and 
probably  also  the  vaso-motor  centre  ;  hence  there  is  diminished  arte- 
rial tension. 

I  find  that,  like  other  antipyretics,  qtiinine,  when  given  in  toxic 
doses,  does  not  reduce  a  non-febrile  temperature,  and  Dr.  Bartholow 
has  confirmed  my  experiments. 

Kerner  finds  that  quinine  prevents  the  rise  of  temperature  from 
active  physical  exercise,  and  that  this  is  not  due  to  increased  loss  of 
heat  through  the  skin  by  perspiration,  because  quinine  lessens  per- 
spiration. 

Drs.  Wood  and  Reichert,  however,  show  that  cinchona  alkaloids 
increase  both  heat  formation  and  heat  dissipation,  heat  dissipation 
being  much  in  excess  of  heat  formation.  They  do  not  feel  justified  in 
deciding  which  is  primaiy,  i.e.,  whether  increased  loss  of  heat  induces 
increased  heat  production  or  vice  versd. 

Drs.  Cutler  and  Bradford  find  that  quinine  diminishes  the  red,  and 
increases  relatively  the  number  of  white,  corpuscles  in  the  blood. 

Piorry  maintains  that  during  a  fit  of  ague  quinine  at  once  dimin- 
ishes the  size  of  the  spleen,  and  it  is  said  also  that  this  drug  exerts  a 
similar  effect  on  this  organ  during  other  fevers,  and  even  in  health. 
Jerusalimsky  finds  that  cj^uiniiiQ  will  reduce  the  size  _^of  the  spleen, 
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even  wlieu  the  nerves  going  to  the  spleen  are  divided  before  adminis- 
tering tlie  drug. 

The  influence  of  cinchona  and  its  alkaloids  on  the  various  forms  of 
intermittent  fever  is  well  known,  and  that  it  controls  this  formerly 
common  complaint  more  effectively  than  any  known  drug.  It  has 
been  supposed  to  check  the  fever  by  its  influence  on  the  spleen,  but, 
granting  this  assumption,  it  yet  remains  to  show  how  the  influence  of 
the  quinine  on  the  spleen  prevents  the  return  of  the  fever  paroxysms. 
It  probably  kills,  or  renders  inert,  the  microbe  on  which  this  disease 
depends.  G-olgi,  Marchiafava,  Gelli,  Osier,  Councilman,  and  others 
have  investigated  the  action  of  quinine  or  the  parasite  or  amoeba 
of  malaria,  and  the  following  has  been  formulated  :  "  Quinine  acts 
on  the  amcBba  of  malaria  in  those  phases  of  its  life  which  are  occu- 
pied in  nutrition  and  development;  when,  however,  the  transforma- 
tion of  hsemoglobin  into  black  pigment  is  arrested,  and  in  consequence 
the  nutritive  activity  ceases,  and  the  reiDroductive  phase  begins,  then 
against  this  latter  process  quinine  is  of  no  avail."  {The  Parasites 
of  Malarial  Fevers^  Marchiafava  and  Bignami.) 

Quinine  generally  arrests  the  disease  at  once.  It  is  well,  however, 
to  bear  in  mind  that  this  remedy  may  dissociate  the  other  symptoms 
from  the  elevation  of  the  temperature,  or,  in  other  words,  it  may  re- 
move the  shivering,  sweating,  and  quick  pulse,  while  the  temperature 
may  remain  as  great,  or  neai'ly  as  great,  as  on  previous  days.  Mere 
rest  will  occasionally  effect  the  same  dissociation.  Unless  the  un- 
natural elevation  of  temperature  has  been  restrained  the  paroxysms 
will  speedily  return.  This  fact  it  is  necessary  to  recollect,  otherwise 
it  may  be  concluded  that  with  the  removal  of  the  more  obvious 
symptoms  the  disease  itself  is  cui-ed,  and  thus  the  patient  may  be 
permitted  to  return  to  his  usual  avocations. 

A  still  more  curious  circumstance  remains:  viz.,  that  quinine  may 
check  all  the  symptoms,  even  the  periodical  elevation  of  the  tempera- 
ture, and  yet  about  the  same  time  of  day  that  the  series  of  symptoms 
were  wont  to  take  place,  an  increase  in  the  urea  and  urinary  water 
may  occur,  just  as  during  a  severe  paroxysm  ;  that  is,  all  the  sym- 
ptoms of  the  paroxysm  may  be  absent,  except  those  pertaining  to  the 
urine. 

I  made  two  experiments  which  tend  to  show  that  quinine,  given 
after  the  commencement  of  the  fit,  is  powerless  to  prevent  the  eleva- 
tion of  temperature  of  that  attack,  although  the  drug  may  effectually 
prevent  the  rise  in  succeeding  paroxysms.  It  is  said  that  quinine 
subcutaneously  employed  after  the  paroxysm  has  begun  will  arrest 
the  fit. 

Some  hold  that  quinine  is  less  efficacious  than  the  powdered  bark, 
even  when  the  cinchonine  is  allowed  for,  and  it  has  also  been  held 
that  powdered  bark  is  more  tonic  than  quinine.  On  the  other 
hand,  there  is  no  doubt  that  powdered  bark,  by  reason  of  its  bulk, 
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and  of   the  tannin  which  it  contains,  does   frequently  upset  the 
stomach. 

There  is  great  variation  of  practice  regarding  the  administration  of 
quinine,  some  giving  small  doses  several  times  daily,  others  preferring 
a  single  large  dose  daily ;  both  methods  are  useful,  but  under  different 
circumstances.  In  the  mild  forms  of  ague,  such  as  those  now  met 
with  in  this  country,  small  doses  several  times  daily  are  sufficient ; 
but  in  the  malignant  forms  large  doses,  even  several  times  a  day,  may 
be  required  to  summarily  arrest  the  disease.  Some  say  that  the  drug 
should  be  given  at  the  very  commencement  of  the  fit,  but  this  prac- 
tice is  held  to  be  bad,  and  to  make  the  immediate  attack  more  severe. 

Trousseau  advised  that  fifteen  grains  should  be  taken  immediatel}'^ 
after  the  fit,  and  repeated  with  an  interval,  first  of  one,  then  of  two, 
three,  and  four  days,  and  so  on.  Probably  this  is  a  good  means  to 
extirpate  the  latent  tendency  to  the  disease  and  to  ensure  a  perfect 
cure,  for  it  must  be  recollected  that,  judging  by  the  temperature,  a 
patient  may  unconsciously  undergo  even  a  severe  fit,  a  fact  proving 
the  great  importance  of  employing  the  thermometer.  Trousseau's 
plan  is  judicious,  moreover,  because  even  when  the  quinine  has  re- 
moved all  symptoms  the  patient  is  liable  to  a  recurrence  of  the  attack, 
from  various  causes,  such  as  depression  of  the  health,  or  a  sudden 
shock,  e.g.,  from  an  accident  or  operation  ;  indeed,  in  many  instances, 
this  tendency  to  ague  lasts  for  years. 

It  is  important  to  recollect  that  the  effect  of  quinine  on  the  fit  bears 
no  relation  to  its  physiological  operation,  either  in  time  or  degree,  for 
a  small  dose  may  prevent  the  occurrence  of  a  fit  othei'wise  due  twenty- 
four  hours  afterwards,  though  the  efi'ects  of  the  dose  on  the  system 
have  never  become  apparent,  or  have  long  ere  this  passed  quite  away. 

Quinine  is  of  especial  use  in  the  malignant  forms  of  ague.  The 
dose  should  be  large,  and  given  in  a  non-febrile  period.  In  these 
severe  forms  of  the  disease  no  circumstances  are  to  be  considered  as 
contra-indicating  its  use.  If  it  cannot  be  borne  by  the  stomach  it 
may  be  given  by  the  rectum,  or  hypodermically.  For  rectal  injection 
it  is  recommended  to  dissolve  the  quinine  in  ether,  as  this  solution  is 
less  irritating  than  an  acid,  alcoholic,  or  chloroformic  solvent.  Salts 
of  quinidine,  on  account  of  their  solubility,  have  been  recommended 
for  hypodermic  use,  but  the  quinidine  of  commerce  is  generally  very 
impure.  Dr.  Eanking,  and  others,  find  the  hypodermic  method  highly 
successful.  Dr.  Eanking  has  treated  200  cases  in  this  way.  He 
■uses  a  warm  solution  of  the  bi-sulphate,  1  in  10,  iu^jecting  five 
minims.  On  an  average  three  injections  cure,  the  fever  being  arrested 
on  an  average  in  2'5  days. 

In  remittent  malarial  fever  large  and  often  repeated  doses  should  be 
administered  during  the  remission. 

The  more  recent  the  attack  the  sooner  and  more  certainly  will 
quinine  cure. 
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It  is  less  efficacious  in  quartan  than  in  other  forms  of  ague,  probably 
because  old  ague  generally  assumes  the  quartan  type.  In  obstinate 
cases,  resisting  quinine,  arsenic  often  succeeds. 

In  some  cases  where  quinine  appears  powerless  the  administration 
of  an  emetic  each  morning  will  sometimes  bring  the  disease  at  once 
under  the  control  of  the  drug. 

Quinine  is  used  as  a  preventive  of  ague,  and  in  the  navy  it  is  a  very 
useful  sanitary  precaution,  when  this  fever  prevails,  to  give  quinine 
to  the  sailors  sent  ashore,  both  before  and  after  landing.  This  pre- 
ventive effect  is  forcibly  illustrated  by  some  observations  recorded 
by  Dr.  J .  B.  Hamilton,  of  the  Koyal  Artillery,  who  treated  his  men 
with  quinine,  with  the  result  that  but  few  succumbed  to  ague,  and 
those  who  were  attacked  suffered  mildly,  whilst,  on  the  other  hand, 
another  doctor,  disbelieving  in  the  preventive  action  of  the  drug, 
allowed  his  men  to  go  unprotected  by  quinine;  of  these  a  large 
number  were  struck  down  with  fever,  and  several  died.  Dr.  Hamil- 
ton believes  that  cinchona  is  superior  to  quinine  as  a  prophylactic, 
and  quinidine  very  inferior  to  quinine. 

The  other  alkaloids  of  bark,  although  inferior  to  quinine,  will  check 
ague. 

The  Medical  Committee  appointed  by  the  Indian  Government  to 
estimate  the  relative  value  of  the  alkaloids  quinine,  cinchonine,  quini- 
dine, and  cinchonidine,  decided  in  favour  of  the  use  of  all  of  them  in 
ague.  Naturally,  there  were  individual  diflferences  of  opinion  con- 
cerning their  exact  relative  value,  but  all  agreed  that  they  were  each 
and  all  efficacious  against  ague.  The  general  opinion  was  that  sul- 
phate of  quinine  and  sulphate  of  quinidine  possess  equal  febrifuge 
power ;  that  sulphate  of  cinchonidine  is  only  slightly  less  efficacious  ; 
and  that  sulphate  of  cinchonine,  though  considerably  inferior  to  the 
other  constituents,  is  yet  a  valuable  agent  in  fever. 

It  is  a  fact  well  known  that  in  the  case  of  persons  who  have  en- 
countered ague,  even  many  years  beforehand,  other  diseases  are  prone 
to  take  on  an  intermittent  type,  and  that  in  such  instances  quinine  is 
often  of  great  service. 

Again,  certain  forms  of  neuralgia  depend  not  uncommonly  on 
malarial  poison,  and  are  then  apt  to  assume  a  type  distinctly 
periodic.  Here  quinine  in  large  doses,  given  shortly  before  the  ex- 
pected attack,  is  highly  serviceable.  Quinine  often  proves  useful,  also, 
in  non-malarial  forms  of  neuralgia  presenting  a  periodic  character. 
Even  when  the  element  of  periodicity  is  quite  absent  large  doses  of 
quinine  often  succeed  in  removing  the  pain  of  this  distressing  malady. 
Quinine  is  said  to  control  neuralgia  and  ordinary  f  aceache  more  effec- 
tively when  the  powder  is  taken  in  minute  quantities  every  few 
minutes— for  instance,  as  much  as  will  adhere  to  the  finger-tip  dipped 
into  the  powder. 

It  has  long  been  recognised  that  quinine  has  most  influence  on 
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neuralgia  of  the  supra-orbital  branch  of  the  fifth— a  branch  most 
often  affected  in  malarial  neuralgia,  and  non-malarial  periodic  neu- 
i-algia;  but  even  non-periodic  neuralgia  of  this  branch  is  probably 
more  amenable  to  quinine  than  neuralgia  of  the  other  branches  of  the 
fifth,  or  of  other  nerves. 

Quinine  is  recommended  in  other  febrile  diseases,  such  as  typhoid 
fever,  bronchitis,  broncho-pneumonia,  pneumonia,  and  acute  phthisis. 
Numerous  observations  prove  that  large  doses  effect  a  temporary  re- 
duction of  temperature,  occasionally  a  considerable  fall. 

In  Germany,  the  quinine  treatment,  originally  introduced  by  Vogel, 
was  largely  adopted  in  all  fevers,  especially  in  typhoid  fever.  Lieber- 
meister,  who  followed  him,  gave  large  doses  of  20  to  45  grains  at 
nightfall,  so  as  to  increase  the  morning  fall  down  to  the  normal,  or 
nearly  normal,  temperature.  If  the  dose  was  inadequate  to  effect 
this  he  increased  it.  He  strongly  insisted  on  the  necessity  of  giving 
the  quinine  in  one  large  dose,  rather  than  in  several  divided  doses,  as 
the  piecemeal  method  has  far  less  effect  on  the  temperature.  After 
very  considerable  experience,  he  averred  that  he  had  never  seen  these 
large  doses  produce  any  injurious  effects,  the  decline  in  the  tempera- 
ture usually  beginning  a  few  hours  after  taking  the  medicine,  and 
the  minimum  temperature  being  reached  in  from  six  to  twelve 
hours. 

The  combination  of  the  cold  bath  with  quinine  is  strongly  recom- 
mended by  some  observers,  inasmuch  as  the  quinine  reduces  the 
number  of  baths  necessary  to  keep  down  the  fever. 

Quinine  is  supposed  to  control  inflammation  by  its  influence  on  the 
movements  of  the  white  corpuscles,  and  Binz  maintains  that,  after 
artificially  irritating  and  inflaming  the  mesentery,  the  administration 
of  quinine  inhibits  or  kills  the  white  corpuscles,  preventing  their 
migration  into  the  tissues. 

The  drug  is  supposed  by  some  to  lower  temperature  by  lessening 
the  ozonizing  power  of  the  blood,  and  thus  checking  oxidation. 

Quinine  in  large  doses  of  from  ten  to  thirty  grains,  repeated  several 
times  a  day,  has  been  recommended  in  rheumatism.  Some  advocate 
its  use  at  the  commencement,  others  at  the  termination  of  the  attack 
— at  the  commencement,  with  the  view  of  shortening  the  course  of  the 
attack,  and  diminishing  the  chance  of  relapsing,  and  at  the  termina- 
tion, with  the  hope  of  preventing  the  profound  aneemia  which  so 
generally  accompanies  acute  rheumatism.  Other  authorities  are 
altogether  averse  to  the  use  of  this  drug,  maintaining  that  it  favours 
relapses,  and  merely  disguises  the  pain,  and  that  it  in  no  degree 
shortens  the  attack.  Quinine  is  incomparably  inferior  to  salicylate  of 
soda. 

My  experience  is  completely  at  variance  with  the  statements 
relative  to  the  usefulness  of  quinine  in  fevers  generally.  No  doubt 
a  sufficient  dose  will  lower  the  febrile  temperature,  and  that  its  fre- 


CINCHONA  AND  ITS  ALKALOIDS 


611 


quent  repetition  will  keep  the  temperature  normal,  but  at  the  same 
time  the  patient  becomes  greatly  depressed,  and  greatly  inconveni- 
enced by  deafness,  headache,  loss  of  appetite,  etc.,  so  that  any 
advantage  arising  from  the  reduction  of  the  febrile  temperature  is 
more  than  counterbalanced  by  the  toxic  effects  produced. 

Quinine,  strongly  recommended  by  Corrigan,  is  also  extolled  by 
others  in  pneumonia.  Two  to  three  grains  should  be  given  every  two 
or  three  hours. 

Quinine  has  but  little  effect  on  hyperpyrexia. 

Maragliano,  using  the  hydroplethysmograph  of  Mosso,  finds  that 
a  febrile  temperature  is  preceded  and  accompanied  by  contraction  of 
the  cutaneous  vessels,  and  that  during  the  decline  of  the  fever  the 
vessels  of  the  skin  dilate.  He  therefore  concludes  that  Traube  is 
right  in  regarding  retention  of  heat  as  one  cause  of  fever,  though  he 
regards  increased  formation  as  another  cause.  Maragliano  finds  that 
antipyretics,  such  as  kairine,  antipyrine,  thalline,  quinine  salts,  and 
sodium  salicylate  dilate  the  vessels  of  the  skin  both  in  febrile  and 
afebrile  persons,  and  so  increase  the  discharge  of  heat.  They  also 
lessen  the  amount  of  carbonic  acid  expired,  showing  that  they  also 
lessen  the  formation  of  heat ;  in  both  ways  they  will  meet  the  febrile 
state. 

Quinine  is  often  given  with  decided  advantage  to  check  the  profuse 
sweating  of  exhausting  chi'onic  diseases,  such  as  chronic  phthisis. 
If  a  small  dose  fail  to  check  sweating  a  large  dose  of  six  or  eight 
grains,  administered  at  once,  or  in  portions  repeated  houi'ly,  will 
sometimes  succeed. 

In  many  cases  of  profuse  sweating  a  night  draught,  composed  of 
quinine,  sulphate  of  zinc,  and  sulphuric  acid,  is  very  useful. 

Quinine  is  sometimes  useful  in  the  vomiting  of  pregnancy.  Many 
American  writers  believe  that  quinine  strengthens  the  contractions  of 
the  womb  during  delivery,  and  some  use  it  in  preference  to  ergot. 
Other  writers  deny  this  action  to  quinine,  though  upon  the  rather 
inconsequent  ground  that,  when  given  during  pregnancy  for  ague, 
it  does  not  induce  premature  labour ;  some  writers  have,  however' 
contradicted  this  last  assertion.  ' 

Quinine  is  often  employed  with  much  benefit  in  diseases  of  mal- 
nutrition, as,  e.g.,  in  impetigo  and  ecthyma.  It  is  also  of  great  benefit 
to  the  pale  and  badly-fed  inhabitants  of  large  populous  towns.  It  is 
at  present  undetermined  whether  its  good  effects  are  dependent  on  its 
action  upon  the  stomach  or  upon  the  tissues  after  its  absorption  into 
the  blood.  Quinine  has  been  recommended  in  passive  bleeding,  undue 
suppuration,  profuse  menstruation,  spermatorrhoea,  and  in  excessive 
secretion  of  milk— conditions,  that  is,  which  as  rule  are  supposed  to 
indicate  want  of  tone,  local  or  general. 

Quinine  appears  to  be  useful  in  some  cases  of  intermittent  heema- 
turia,  but  to  be  quite  useless  in  others. 
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Some  doctors  highly  recommend  the  sulphate  of  quinine,  in  five- 
grain  dose,  in  lumbago. 

After  administration  quinine  is  found  in  the  blood,  which  is  a 
better  solvent  than  water,  in  the  saliva,  bronchial  mucus,  milk,  and  in 
dropsical  effusions.  It  is  said  to  be  eliminated  slightly  with  the  sweat, 
although  Briquet,  after  giving  large  doses,  could  detect  none. 

Both  quinine  and  cinchonine  pass  off  in  part  by  the  urine,  but  a 
portion  appears  to  be  consumed  in  the  blood,  or  to  be  eliminated  in 
some  other  way.  Kerner  says  that  "  a  respiratory  power  of  3,000  c.c. 
destroys  fifteen  grains  of  sulphate  of  quinia  in  twenty-four  hours ; 
any  amount  over  this  will  pass  into  the  urine."  Quinine  appears  in 
the  urine  of  healthy  individuals  in  the  course  of  two  to  five  hours, 
but  more  quickly  in  young  than  in  old  persons.  In  some  diseases 
(intermittents,  pulmonary  emphysema,  pneumonia,  morbus  Brightii) 
its  exit  is  much  protracted,  and  in  three  cases  in  which  large  doses 
were  given,  Dietl  detected  it  in  the  urine  many  weeks  after  the  last 
dose  ;  this  would  show  that  it  is  not  easily  destroyed  in  the  body. 

Kerner  finds  that  large  doses  of  quinine  diminish  the  excretion  of 
urea,  uric  acid,  creatine,  phosphoric,  and  sulphuric  acids. 

Dr.  Ranke  has  made  the  important  observation  that  a  scruple  of 
disulphate  of  quinine  lessens  by  one-half  the  excretion  or  the  forma- 
tion of  uric  acid,  the  effect  continuing  about  two  days  after  a  single 
large  dose,  the  other  constituents  of  the  urine  remaining  unaffected. 
It  would  seem  likely  that  the  iiric  acid  is  not  simply  retained  in  the 
system  for,  inasmuch  as  in  Ranke's  cases  no  subsequent  increased 
excretion  took  place  after  the  effect  of  the  quinine  had  gone  off,  its 
formation  must  have  been  absolutely  lessened,  or  it  must  have  been 
converted  into  some  other  substance.    (Parkes  on  Urine.) 

Certain  circumstances  modify  the  operation  of  the  salts  of  quinine. 
The  physiological  or  therapeutic  effects  appear  early  in  young  people, 
who  can  resist  the  toxic  action  of  the  drug,  but,  on  the  other  hand, 
the  toxic  effects  of  quinine  are  more  marked  in  old  people.  Diffusible 
stimulants,  such  as  wine  and  coffee,  are  said  to  counteract  the  action 
of  quinine. 

We  may  repeat  that  the  effects  of  quinine  may  be  obtained  in  the 
usual  way  by  administration  by  the  mouth,  or  by  rectal  administra- 
tion or  by  hypodermic  injection ;  that  the  last  is  the  most  potent 
method,  but  should  not  be  employed  excepting  in  cases  which  are 
severe  and  rebellious  to  the  more  usual  methods.  For  hypodermic 
use  some  recommend  the  acid  sulphate  of  quinine  of  strength  1  in  10, 
dose  4-18  minims ;  others  the  more  soluble  acid  hydrobromate,  1  in 
6,  dose  3-12  minims ;  the  acidity,  in  each  case,  should  be  the  least 

^°Of^Ipecial  bark  preparations  we  may  refer  to  Warburg's  tincture, 
the  formula  of  which  has  now  been  published.  It  has  been  specially 
employed  in  malarial  affections,  and  has  also  been  used  extensively  in 
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the  later  stages  of  influenza.  Its  dose  is  1-4  drachms ;  it  contains 
besides  spirit,  some  aromatics,  camphor,  and  a  small  proportion  of 
opium,  also  aloes  in  appreciable  amount,  so  that  it  is  an  aperient 
preparation.  Warburg's  tincture  is  still  sold  under  patent  seal,  but 
in  this  form  is  much  more  expensive. 
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Salicylic  acid  is  a  phenol  derivative,  it  is  an  oxybenzoic  acid  ; 
it  may  be  obtained  from  certain  organic  combinations  in  plants,  e.g., 
from  salicine,  a  glucoside,  present  in  varieties  of  salix,  also  from  the 
oil  of  winter  gx^een,  which  is  a  methyl  compound  of  salicylic  acid ;  it 
may  also  be  built  tip  synthetically  by  heating  together  carbolic  acid 
and  caustic  soda  in  an  atmosphere  of  carbolic  acid. 

Salicylic  acid  is  very  insoluble  in  water  ;  salicylates  vary  much  in 
this  respect,  but  the  sodium  salt  is  freely  soluble ;  salicine  is  only 
sparingly  soluble  in  water. 

Salicylic  compounds  of  synthetic  origin  are  sometimes  comparatively 
inefficient  or  they  may  give  rise  to  toxic  symptoms  ;  in  such  cases  we 
should  have  recourse  to  the  salicylic  compounds  of  natural  organic 
origin  before  abandoning  the  treatment. 

Salicylic  acid  is  a  powerful  antiseptic.  Wagner  maintains  that  it 
is  a  more  powerful  disinfectant  of  wounds  than  carbolic  acid,  but  this 
is  not  generally  accepted.  It  is  said  to  be  three  times  more  effectual  in 
preventing  fermentation  than  carbolic  acid.  Kolbe  asserts  that ,  the 
salicylates  possess  no  antiseptic  properties,  and  that  the  apparent 
contradictions  to  this  statement  are  due  to  the  specimen  used  con- 
taining some  free  acid. 

It  is  often  used  in  place  of  carbolic  acid,  as  an  antiseptic  for  wounds, 
thus  surgical  dressings,  e.g.,  wool,  impregnated  with  salicylic  acid, 
are  in  frequent  use. 

Salicylic  acid,  given  hypodermically,  is  efficacious  in  anthrax,  but 
it  is  less  effective  than  carbolic  acid. 

Da  Costa  employs  salicylic  acid  in  five-grain  doses  to  correct  the 
foul  breath  and  offensive  expectoration  sometimes  occurring"  in 
phthisis.  Berthold,  of  Dresden,  narrates  a  case  which  yielded 
promptly  to  salicylic  acid,  after  the  failure  of  turpentine  inhalations, 
and  large  doses  of  quinine. 

Berthold  has  likewise  employed  salicylic  acid  topically  in  "  catarrhal 
stomatitis "  and  in  thrush.  He  calls  attention  to  the  anassthetic 
virtue  of  the  acid  in  stomatitis,  in  calming  the  gnawing,  burning  pain 
of  the  erosions  after  the  rupture  of  the  vesicles.  The  solution  he 
uses  is,  one  part  of  acid  dissolved  in  250  parts  of  water  by  the  help 
of  a  sufficiency  of  alcohol. 
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Salicylic  acid  has  been  used  with  good  results  as  an  injection  (1  to 
300)  in  the  dysenteric  diarrhoea  of  children. 

A  four  per  cent,  solution  is  useful  in  pruritus  and  chronic  urti- 
caria ;  such  a  solution  could  be  obtained  by  the  aid  of  borax,  e.g.,  20 
grains  of  salicylic  acid,  25  grains  of  borax— water,  one  ounce  {Extra 
Pharmacopceia).  Salicylic  acid  lotions  are  recommended  in  some  cases 
of  eczema.  A  one  per  cent,  solution  in  vaseline  or  Oleum  deelinse  is 
useful  in  eczema. 

I  have  used  the  following  ointment  in  pruritus  ani  and  vulvse  with 
considerable  success,  though  in  some  cases  it  has  caused  a  good  deal 
of  smarting : — Acid,  salicyl.,  3ij. ;  ol.  theobrom.,  3v. ;  cetac,  3iij. ; 
adipis  vel  vaselini,  3iss. 

Salicylic  acid  is  much  used  as  a  local  application  for  corns  and 
warts.  The  following  is  Mr.  Gezou's  formula : — Salicjdic  acid,  30 
parts ;  Ext.  cannab.  Ind.,  5  parts ;  Collodion,  240  parts.  It  is 
applied  with  a  camel-hair  brush.  It  is  said  that  the  com  comes  off 
in  four  or  five  hours,  but  no  doubt  it  is  simply  the  collodion  film 
which  peels  off. 

Salicylic  acid  diluted  with  starch  and  talc  forms  the  pulvis 
salicylicus  cum  talco  of  the  German  Pharmacopoeia  (Salicylic  acid, 
3  parts ;  starch,  10  parts ;  talc,  87  parts).  This  forms  a  useful 
dusting  powder  to  control  excessive  perspiration. 

Salicylates  sometimes  produce  rashes,  such  as  urticaria  or  ery- 
thema. 

Salicylic  acid  in  very  small  proportion,  1"5  parts  in  1,000,  is  useful 
pharmaceutically  to  keep  in  a  stable  condition  solutions  prone  to 
decomposition,  e.g.,  solutions  of  cocaine  (Martindale). 

Bartholow  recommends  salicylate  of  soda  in  gastralgia  and  in 
fermentations  in  the  stomach. 

Salicylic  acid  in  large  doses  lowers  blood-pressure.  It  destroys  life 
by  paralyzing  the  respiratory  centre,  though  some  maintain  that  it  is 
by  paralyzing  the  heart. 

In  order  to  produce  any  of  the  characteristic  symptoms  of  salicine, 
a  single  large  dose  of  one  drachm  or  more  is  necessarj^,  or  we  maj  give 
thirty  grains,  repeated  hourly,  for  two  or  three  times.  Given  less 
frequently,  or  in  smaller  doses,  the  drug  induces  no  symptoms  what- 
ever. Toleration  is  soon  established,  so  that  at  last  large  doses  fail 
to  produce  any  characteristic  effect ;  though  when  given  at  first, 
without  any  graduation,  these  full  doses  may  produce  very  decided 
symptoms,  persisting  for  one  or  two  days  perhaps,  and  even  becoming 
intensified  the  day  after  the  withdrawal  of  the  medicine.  The  repe- 
tition of  large  doses  may  produce  slight  fever  ;  this  may  be  seen 
in  the  delaying  and  marked  lessening  of  the  normal  evening  falP 
—an  effect  probably  due  to  irritation  of  the  stomach. 

»  This  refers  to  the  late  evening  fall ;  the  temperature  is  thus  unduly  sus- 
tained at  a  high  level. 
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Smaller  doses  of  salicylate  of  soda  are  sufficient  to  induce  toxic 
effects,  e.g.,  ten  to  fifteen  grains  every  h.ouv  or  two  hours  ;  the  greater 
solubility  of  the  sodium  salt  probably  explains  this. 

The  aspect  of  a  patient  under  full  medicinal  doses  is  rather  charac- 
teristic, being  in  many  respects  similar  to  that  of  a  person  suffering 
from  cinchonism.  The  expression  is  dull  and  heavy,  the  face  quickly 
flushes  on  slight  excitement,  and  the  eyes  become  suffused.  The  flush, 
of  rather  a  dusky  hue,  suffuses  itself  uniformly  over  the  whole  face. 
The  patient,  more  or  less  deaf,  often  complains  of  noises  in  the 
ears.  He  complains  too,  of  frontal  headache,  and  his  hands,  when 
held  out,  tremble  a  little.  His  breathing  is  rather  quickened  and 
deepened.  Not  unfrequently,  especially  after  large  doses,  nausea  and 
vomiting  ensue.  In  some  cases  one  or  other  symptom  may  predomi- 
nate ;  thus,  deafness  may  be  almost  complete,  without  headache  or 
muscular  trembling  ;  or  the  breathing  may  be  characteristic,  and  the 
limbs  may  tremble,  without  headache  or  deafness ;  but  it  rarely,  if- 
ever,  happens  that  any  symptom  is  unaccompanied  by  the  dull, 
heavy  aspect,  and  the  readiness  to  flush. 

Under  toxic,  but  not  dangerous  doses,  the  headache  is  often  very 
severe,  so  that  the  patient  buries  his  head  in  the  pillow.  There  may 
be  very  marked  muscular  weakness  and  tremor,  associated  with  great 
muscular  irritability,  so  that  a  slight  tap,  say  on  the  shoulder,  causes 
muscular  contractions  so  strong  as  to  jerk  the  arm  backwards.  There 
are  often  slight  spasmodic  twitchings  when  a  limb  is  raised.  Tingling 
of  the  extremities  or  other  parts  of  the  body  sometimes  occurs. 
Further,  the  voice  may  become  thick  and  husky,  the  respiration 
hurried,  sometimes  deepened,  sometimes  sighing  and  shallow,  and 
almost  panting,  as  though  it  were  performed  rather  laboriously, 
though  the  patient  does  not  complain  of  any  difficulty  of  breathing. 
When  the  breathing  is  deep  and  hurried,  both  inspiration  and 
expiration  are  often  accompanied  by  a  nasal,  sniffing  noise.  The 
costal  as  well  as  the  diaphragmatic  movements  are  involved  in  the 
exaggerated  breathing.  Large  doses,  often  repeated,  quicken  the 
pulse  to  140  per  minute,  and  it  becomes  very  weak.  Vision  may 
be  affected,  the  sight  becoming  dim,  and  strabismus  or  ptosis  may 
occur — symptoms,  however,  I  have  never  witnessed. 

Patients  taking  salicine  or  salicylates  often  complain  of  great  giddi- 
ness and  of  a  feeling  of  intoxication  on  walking. 

Sometimes  patients  are  made  delirioiis,  the  delirium  often  closely 
resembling  delirium  tremens.  It  may  be  accompanied  by  involuntary 
evacuation  of  urine  and  faeces.  Delirium  is  often  of  the  busy  kind. 
In  some  cases  when  salicylate  of  soda  has  excited  delirium,  if  the 
drug  be  discontinued  and  then  again  in  a  short  time  repeated,  it  will 
not  the  second  time  produce  delirium. 

Salicylate  of  soda  sometimes  excites  acute  nephritis,  with  bloody 
albuminous  urine  containing  casts. 
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In  addition,  these  substances  sometimes  produce  sickness,  and 
more  rarely  diarrhoea,  so  that  they  cannot  be  continued ;  further, 
salicylic  acid  often  causes  much  distressing  burning  of  the  throat. 
When  administered  in  fever,  salicylic  acid  and  the  salicylates  not 
uncommonly  excite  very  abundant  perspiration,  but  this  did  not 
occur  in  my  experiments  on  healthy  persons.  While  administering 
these  remedies  in  rheumatic  fever,  some  observers  have  seen  them 
produce  an  urticarial  or  vesicular  eruption.  These  symptoms,  Strieker 
asserts,  appear  sooner  in  the  old  and  feeble  than  in  young  and  vi- 
gorous people.  Dr.  Dreschfield  describes  the  case  of  a  patient  suffer- 
ing from  diphtheritic  nephritis,  in  whom  salicylate  of  sodium  caused 
rigor,  fever,  a  temperature  of  103°,  freqiient  pulse,  severe  headache, 
drowsiness,  dry,  brown  tongue,  nausea  and  vomiting,  an  erythematous 
rash  on  the  face,  chest,  and  arms,  and  increase  of  splenic  dulness.  I 
find  that  salicine  does  not  reduce  a  normal  temperature.  Riets  states 
that  salicylates  reduce  the  normal  temperature  1°  Fah.,  but  I  have 
not  found  this  to  be  the  case. 

Salicine,  salicylic  acid,  and  salicylates,  whilst  influencing  the 
normal  temperature  but  little  or  not  at  all,  depress  powerfully  a 
febrile  temperature,  and  they  have  been  abundantly  used  for  this 
purpose.  With  the  fall  of  temperature  profuse  perspiration  occurs. 
Salicylate  of  soda  is  now  used  almost  exclusivelj'-,  for  it  is  more 
soluble  than  salicylic  acid  and  cheaper  than  salicine. 

Though  I  have,  on  very  many  occasions,  given  salicine  to  fever 
patients  in  doses  sufficient  to  produce  deafness,  headache,  and 
muscular  tremor,  I  have  never  seen  it  induce  the  qiiick  and  great 
reduction  of  temperature  which  follows  the  use  of  salicylic  acid. 

Salicylate  of  soda  is  not  much  used  now  as  an  antipyretic  in  acute 
specific  or  inflammatory  fevers,  for  though  no  doubt  it  will  hold  down 
the  temperature,  it  generally  does  more  harm  than  good  by  the  de- 
pression and  discomfort  which  it  produces ;  moreover,  though  in 
sufficient  doses  it  is  capable  of  keeping  the  fever  temperature  down,  it 
does  not  shorten  the  course  of  the  disease.  . 

Several  observers  have  employed  salicylic  acid  in  ague,  but  with 
contradictory  results  :  thus  some  have  obtained  no  benefit,  whilst 
others  have  found  that  it  cured  a  minority  of  the  cases,  being  most 
serviceable  in  those  of  recent  origin.  It  seems  useful  occasionally  as 
an  adjuvant  to  quinine,  Sarzance  having  obtained  good  results  from 
a  combination  of  these  remedies. 

These  compounds  are,  however,  most  valuable  in  acute  rheumatic 
fever.  Dr.  Maclagan,  in  this  country,  and  Dr.  Senator,  in  Germany, 
first  employed  them  in  this  disease.  Ten  to  fifteen  grains  of  sali- 
cylate of  soda,  hourly,  is  generally  sufficient  to  relieve  pain  within 
a  few  hours,  and  to  remove  all  fever  within  three  or  four  days.  Now, 
indeed,  we  never  see  cases  of  rheumatic  fever  running  a  protracted 
course  of  one  or  two  months. 
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It  is  a  good  plan  to  give  the  medicine  hourly  till  slight  toxic  effects, 
such  as  deafness  and  buzzing,  are  induced,  and  then  to  administer  it 
every  two  or  three  hours.  The  therapeutic  effect  is  not  prompt  nor 
marked  unless  some  slight  toxic  symjotom  is  present. 

It  is  claimed  for  these  remedies  that  they  lessen  heart  complications 
in  rheumatic  fever.  No  exact  observations  have  been  made  on  this 
question,  but,  as  Dr.  Maclagan  observes,  it  is  obvious  that  a  remedy 
which  greatly  shortens  the  duration  of  the  disease  must  lessen  the 
risk  of  complications.  It  does  not,  however,  afford  perfect  protection 
to  the  heart,  as  several  cases  of  pericarditis  are  recorded  where  this 
complication  has  set  in  after  the  patient  was  well  under  the  drug's 
influence.  This,  indeed,  we  should  expect,  as  the  pericarditis  is 
similar  to  the  inflammation  of  the  joints,  and  whilst  this  lasts,  risk 
of  heart  complication  must  be  encountered. 

Perhaps  the  beat  treatment  of  all  is  to  combine  the  alkaline  and 
salicylate  treatments,  by  administering  with  the  salicylate  the  bicar- 
bonate or  citrate  of  potash.    The  alkaline  treatment  is  held  to  lessen 
the  risk  of  complications,  and  shorten  the  duration  of  the  disease. 
The  combined  dose  may  be  given  in  effervescing  form. 
I  may  draw  attention  to  a  fallacy  to  which,  I  think,  most  of  those 
who  have  reported  on  these  substances  have  not  paid  sufficient  heed  ; 
nearly  all  state  that  in  twenty-four  to  forty-eight  hours  these  agents 
exert  a  marked  influence  on  the  temperature  and  pain.    In  all  the 
recorded  cases  which  I  have  met  with  the  patients  were  treated  in 
hospital,  and  on  admission  were  at  once  put  under  salicylic  treatment. 
Now,  it  is  well  known  that  the  movement  of  the  joints  during  the 
journey  to  hospital  considerably  increases  both  pain  and  fever,  and 
that  during  the  first  two  days  in  hospital  the  pain  greatly  diminishes 
and  that  the  temperature  falls  by  one  or  two  degrees.    When,  there- 
fore, the  patients  have  been  at  once  put  under  salic5dic  acid  treatment 
this  improvement  in  the  pain  and  fever,  due  really  to  the  rest,  has 
been  credited  to  the  drug. 

Acute  rheumatism,  subdued  by  the  salicine  treatment,  is  very  liable 
to  relapse,  and  the  drug,  reduced  in  quantity,  should  therefore  be 
continued  for  ten  days  or  a  fortnight  after  the  temperature  has  be- 
come normal. 

Dr.  Sharkey  and  Dr.  Ord,  and  my  experience  confirms  them,  find 
salicylates  of  little  use  in  hyperpyrexia,  for  this  may  occur  whilst  the 
patient  is  under  the  influence  of  the  drug.  Moreover,  even  when 
given  in  full  dose,  at  the  very  onset  of  the  pyrexia,  it  fails  to  con- 
trol it. 

A  solution  of  salicylate  of  soda  ai^plied  to  inflamed  joints  in  rheu- 
matism gives  much  relief. 

Salicylate  of  soda  is  very  useful  in  some  forms  of  chronic  rheu- 
matism. I  have  not  been  able  to  satisfy  myself  that  it  is  of  use 
in  rheumatoid  arthritis.    It  is  certainly  useless  in  gonorrhoeal  rheu- 
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matism.  If  the  pain  of  chronic  rheumatism  is  worse  at  night,  then 
a  dose  of  thirty  grains  should  be  given  at  bedtime.  Its  action  is  much 
helped  by  adding  a  full  dose,  e.g.^  half  a  drachm  to  a  drachm,  of  citrate 
of  soda. 

It  is  useless  in  gout. 

Salicylate  of  soda,  in  my  experience,  succeeds  better  in  sciatica  than 
any  other  remedy.  Sometimes  its  effects  are  very  prompt,  at  other 
times  it  has  to  be  continued  for  a  month  or  three  weeks.  It  is  very 
useful  also  in  lumbago. 

Salicylate  of  soda  is  recommended  in  various  forms  of  neuralgia, 
but,  with  the  exception  of  sciatica,  it  is  certainly  inferior  to  other 
remedies. 

It  is  extremely  useful  in  migraine.  Fifteen  to  twenty  grains  will 
generally,  within  a  short  time,  remove  the  headache,  sickness,  and 
the  dull  stupid  feeling  so  often  present  during  these  attacks. 

Dr.  Hunt  first  recommended  salicylate  of  soda  in  quinsy.  It  is 
extremely  successful,  shortening  the  disease,  and  almost  always  pre- 
venting suppuration.  It  is  probably  the  best  remedy  for  quinsy, 
excelling  even  aconite  or  guaiacum.  It  should  be  given  in  small  doses, 
such  as  three  grains  hourly.  It  will  be  remembered  that  tonsillitis 
is  often  of  rheumatic  nature,  or  is  liable  to  occur  in  the  rheumatic. 

Ebstein  and  Julius  MiiUer  report  two  cases  of  diabetes  mellitus 
cured  by  salicylate  of  soda.  They  do  not  vaunt  this  remedy  as  a 
specific,  but  the  two  interesting  cases  they  cite,  after  a  prolonged 
trial  of  various  drugs,  and  notably  of  carbolic  acid,  got  well  under  the 
salicylate  of  soda. 

We  may  add  that  an  allied  drug,  antipyrine,  is  credited  with 
curative  powers  in  diabetes. 

Salicine  and  salicylic  acid  may  be  readily  detected  in  the  urine, 
sweat,  saliva,  and  sputa,  by  the  purple  colour  produced  on  the  addition 
of  a  drop  of  the  solution  of  perchloride  of  iron.  It  appears  in  the 
urine  in  four  or  five  hours,  and  seems  to  undergo  speedy  elimination, 
though  a  trace  may  remain  after  four  days'  discontinuance  of  the 
medicine. 

It  is  stated  that  these  drugs  appear  in  the  uriue  in  the  form  of 
salicyluric  acid.  Dr.  Sharkey  has  detected  salicylic  acid  in  the 
urine,  in  the  serum  from  a  blister,  in  the  expectoration,  but,  strange 
to  say,  not  in  the  sweat,  of  patients  taking  salicjdates. 

Dr.  Pye-Smith  points  out  that  the  urine  of  patients  whilst  taking 
salicylic  acid  gives  the  reaction  of  sugar  Avith  Trommer's  test. 

A  little  syrup  of  orange  peel  or  of  ginger  covers  the  mawkish  taste 
of  salicylate  of  soda.  Twenty  drops  of  hydrobromic  acid  with  each 
dose  prevents  the  buzzing  of  the  ears  produced  by  salicylates;  for 
this  purpose  bromides  act  equally  well. 
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SALOL 

Salicylate  of  phenyl  is  decomposed  in  the  intestine  by  the  action 
of  the  pancreatic  ferment  into  salicylic  acid  and  phenol,  about 
two-thirds  salicylic  acid  and  one-third  jDhenol.  It  is  insoluble  in 
water,  and  has  a  slight  aromatic  taste. 

It  acts  just  like  salicylic  acid,  and  most  observers  ascribe  its  action 
to  the  salicylic  acid  it  contains,  though  some  maintain  that  it  is  more 
elficacious  than  salicylic  acid  as  an  antiseptic  and  antipyretic. 

As  a  dusting  powder,  diluted  with  an  equal  part  of  talc  or  starch, 
it  is  useful  in  erysipelas.  The  same  powder  sniffed  iip  the  nose  re- 
moves the  foetor  of  ozsena.  Like  salicylic  acid,  it  has  been  employed 
as  an  antipyretic  in  phthisis,  typhoid  fever,  etc.,  and  some  writers 
praise  its  action  highly.  In  my  hands,  like  all  other  antipyretics 
yet  introduced,  salol  has  done  more  harm  than  good  in  these  affections, 
and  I  gather  that  this  is  the  growing  opinion  of  others,  as  it  is  now 
not  much  used  as  an  antipyretic  pure  and  simple. 

It  is  highly  useful  in  acute,  subacute,  and  chronic  rheumatism. 
Some  think  it  more  elficacious  than  salicylic  acid.  To  me  it  has 
appeared  to  be  valuable,  simply  because  of  its  component  salicylic  acid. 
It  has  to  some  people  a  less  disagreeable  taste  than  salicylate  of  soda, 
and  when  this  salt  disagrees,  salol  is  often  tolerated.  It  prodtices  the 
same  toxic  symptoms  as  salicylate  of  soda,  and,  in  fact,  affects  the 
patient  in  all  respects  like  this  drug.  It  is  useful  also  in  neuralgia 
and  lumbago,  and  probably  in  sciatica. 

The  dose  is  ten  to  fifteen  grains  hourly.  It  may  be  taken  in  wafer- 
paper,  or  suspended -in  water.  Patients,  I  find,  take  it  easily  in 
aerated  waters.  I  conclude  that  it  acts  simply  as  a  salicylic  acid 
compound,  and  that  all  the  good  and  evil  which  it  possesses  is  to  be 
found  in  salicylate  of  soda,  over  which  it  has  the  advantage  only  in 
taste,  and  in  the  fact  that  it  is  sometimes  tolerated  by  the  stomach 
when  salicylate  of  soda  induces  nausea  and  sickness.  I  may  here 
state,  however,  that,  not  uncommonly,  when  sickness  is  induced  by 
large  doses  of  sodium  salicylate,  given  every  three  hours,  one-third 
of  this  dose  given  hourly  is  well  tolerated. 

Salol  passes  off  by  the  urine  as  salicyluric  acid,  but  some  would 
seem  to  escape  unchanged.  At  least,  the  urine  and  the  breath  smell 
very  like  the  powder.  The  carbolic  acid  of  salol  may  cause  carboluria, 
the  urine  being  liable  to  acquire  the  characteristic  dull-gi-een  or 
green-black  colour  of  this  affection.  It  prevents  decomposition  of 
the  urine,  and  is  said  to  prevent  the  occurrence  of  this  in  the  bladder 
in  cystitis ;  also  to  keep  the  urine  acid. 

Salol  has  been  used  as  an  intestinal  antiseptic  in  typhoid  fever, 
though  in  this  affection  this  same  antiseptic  method  has  not  yielded 
any  very  striking  results. 


G20 


SALICYLATES.    ANTIPYRINE  OB  PHENAZONUM 


SALICYLATES  AND  SALICYLIC  DERIVATIVES 

Numerous  compoimds,  which  may  be  regarded  as  variations  more  or 
less  intricate  of  the  fundamental  salicylic  molecule,  have  been  intro- 
duced into  medicine  of  late ;  thus  we  have  a  long  list  of  salicylates 
of  inorganic  and  organic  bases,  e.g.,  salicylates  of  sodium,  potassium, 
and  ammonium,  of  bismuth,  of  calcium,  of  iron  and  of  mercury,  and, 
further,  salicylates  of  quinine,  of  caffeine,  of  methyl,  of  phenyl,  of 
naphthol,  etc.  Besides  these  we  have  more  complicated  products  b}' 
substitutions  in  the  salicylic  molecule.  Some  of  the  complicated 
bodies  on  the  pharmacist's  list  may  not  represent  true  chemical  com- 
pounds, but  be  rather  of  the  nature  of  mixtures  or  solutions.  How- 
ever this  may  be,  the  purpose  which  these  many  compounds  are 
intended  to  serve  is  to  present  again  and  again  the  fundamental 
salicylic  action  accentuated  or  corrected  or  associated  with  some  other 
action  adapted  to  some  special  morbid  condition.  Thus  in  salicjdate 
of  sodium  we  have  a  salt  which,  on  account  of  its  free  solubilit}',  is 
a  suitable  vehicle  of  salicylic  action  pure  and  simple  ;  in  salic3date 
of  phenyl  (salol)  we  have  a  drug  which  by  breaking  iip  into  salicylic 
acid  and  carbolic  acid  yields  two  strong  antiseptics  which  will  co- 
operate ;  in  salicylate  of  quinine  we  get  a  dissociation  which  will 
yield  somewhat  similar  results,  or  in  which,  perhaps,  an  antipyretic 
action  may  be  more  prominent ;  in  salicylate  of  bismuth  we  have  a 
compound  which  by  dissociation,  perhaps,  will  assist  the  sedative 
bismuth  action  by  adding  to  it  an  antiseptic  action.  These  few  re- 
marks may  assist  one  to  group  these  numerous  compounds,  and  to 
select  from  them  on  occasion,  at  any  rate,  with  an  attempt  at  rational 
presci'iption.  The  list  of  compounds  is  too  long  and  the  individual 
members  in  many  cases  too  iintried  to  permit  of  detailed  considera- 
tion here ;  some  have  been  already  briefly  mentioned  under  separate 
headings. 


ANTIPYRINE  or  PHENAZONUM 

This  compoixnd  goes  by  the  official  name  of  Phenazonum,  but  it  is 
more  commonly  known  as  Antipyrine.  As  the  latter  name  implies,  it 
is  possessed  of  antipyretic  powers,  and  it  was  introduced  principally 
because  of  these  powers,  though  it  possesses  others  of  importance.  It 
is  typical  of  a  large  group  of  similarly  acting  substances,  most  of 
which  are  of  recent  date. 

Antipyrine  is  classed  by  Bernthsen  among  compounds  which  may  be 
regarded  as  transitional  to  the  aromatic  compounds,  i.e.,  to  the  benzene 
derivatives  proper ;  it  was  introduced  into  practice  by  Filehne.  It 
acts  promptly  as  an  antipyretic,  effecting  a  fall  of  several  degrees 
within  two  or  three  hours;  the  fall  often  endures  for  more  than 
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twenty-four  hours,  to  be  then  followed  by  a  very  gradual  rise.  There 
is  a  fall  in  the  pulse  which  is,  however,  not  always  equal  to  the  re- 
duction in  the  temperature.  With  the  fall  of  the  temperature  the 
symptoms  imi^rove,  the  tongue  grows  clean,  delirium  disappears,  and 
restlessness  ceases.  The  drug  interferes  neither  with  the  appetite 
nor  with  digestion.  It  produces,  generally,  a  copious  perspiration, 
but  sometimes  there  is  only  slight  perspiration,  with,  however,  an 
increased  secretion  by  the  kidneys.  In  rare  instances  it  excites 
vomiting.  It  sometimes  produces  an  erythematous  rash,  somewhat 
like  measles,  leaving  a  brown  stain,  most  marked  on  the  trunk.  This 
rash  disappears  in  spite  of  the  continued  administration  of  the  drug. 
At  times  the  eruption  is  more  of  the  nature  of  an  erythema,  some- 
times with  weals,  urticaria-like,  sometimes  with  bulla3,  resembling 
pemphigus ;  sometimes  it  is  hsemorrhagic.  Free  desquamation,  es- 
pecially when  the  eruption  has  been  bullous,  may  ensue.  The  mucous 
membranes  may  suffer,  and  coryzal  symptoms  appear. 

Since  it  may  cause  some  cardiac  depression,  antipyrine  should  be 
given  guardedly  to  prostrate  patients.  The  tendency  to  cause  de- 
pression, especially  cardiac,  with  moi'e  or  less  lividity  and  more  or  less 
proneness  to  faint,  belongs  to  the  whole  group  of  which  antipyrine 
is  a  member. 

The  blood  appears  to  suffer  some  changes,  at  any  rate,  from  large 
doses,  methfemoglobin  making  its  appearance. 

.  It  is  said  to  reduce  the  normal  temperature  one  or  two  degrees, 
though  it  has  no  effect  on,  the  normal  daily  cycle  of  temperature.  ■ 

It  has  been  given  in  typhoid  fever,  pneumonia,  erysipelas,  rheu- 
matic fever,  and  phthisis.  In  these  affections  it  may  reduce  the  tem- 
perature below  normal,  even  to  93°  Fah.,  Avithout  producing  any 
collapse,  and  it  has  succeeded  where  the  cold  bath,  quinine,  and 
salicylate  of  soda  have  failed.  On  the  other  hand,  it  may  cause 
serious  collapse. 

There  is  no  proof  at  present  that  it  shortens  the  course  of  disease  ; 
it  appears  to  be  only  a  reducer  of  the  febrile  temperature. 

Many  observers  have  recommended  antipyrine  in  three  hourly-doses 
each  of  thirty  grains,  and  then  that  the  drug  should  be  intermitted 
till  the  temperature  again  rises,  or  that  smaller  doses,  such  as  fifteen 
grains,  should  be  taken  several  times  a  day.  The  tendency,  from 
further  experience,  however,  has  been  to  reduce  the  dosage  very  con- 
siderably, and  three  ten-grain  doses  at  intervals  of  one  hour  would 
now  represent  a  full  dosage. 

At  first  the  accounts  of  the  effects  of  antipyrine  were  very  en- 
thusiastic, but  it  is  much  seldomer  prescribed  than  awhile  ago,  and 
after  many  trials,  I  must  confess  I  find  that,  like  other  antipyretics,  it 
may  cause  so  much  distress  and  depression  that  in  many  cases  it  does 
more  harm  than  good,  though  I  think  it  is  less  depressing  than 
some  other  antipyretics. 
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In  doses  adequate  to  lower  temperature  efficiently  it  often  induces 
vomiting.  After  the  reduction,  the  temperature,  as  it  rises  again  (the 
medicine  having  been  eliminated),  is  often  accompanied  by  chilliness, 
or  even  violent  rigors.  Thirty  grains  given,  in  single  dose,  at  inter- 
vals of  twelve  or  twenty-four  hours,  are  said  to  depress  less  than 
smaller  doses  more  frequently  repeated.  It  is,  however,  better  to 
give  at  first  a  fifteen  or  twenty-grain  dose  to  test  the  patient's  sus- 
ceptibility to  the  drug,  or  to  give  the  drug  in  ten-grain  dose  as  above 
mentioned. 

It  has  been  maintained  that  antipyrine  is  as  useful  as  salicylate  of  soda 
in  acute  rheumatism.  This  I  am  sure  is  an  error,  and  that  in  this 
disease  antipyrine  cannot  compare  with  salicylate  of  soda.  Antipyrine 
will  lower  the  temperature  like  other  antipyretics,  but  on  discon- 
tinuing the  drug  the  fever  and  pain  return. 

See  drew  attention  to  the  great  iisefulness  of  antipyrine  in  many 
painful  affections,  such  as  migraine,  neuralgia,  sciatica,  lumbago, 
muscular  rheumatism,  the  pains  of  locomotor  ataxy  and  angina 
pectoris.^  It  may  be  given  in  fifteen-grain  dose  three  to  six  times  a 
day,  or  half  that  dose  twice  as  often.  If  given  in  doses  larger  than 
fifteen  grains,  it  may  cause  methgemoglobinuria.  It  is  highly  useful 
in  migraine  ;  sometimes  it  succeeds  in  twenty-grain  dose,  whilst  other 
patients  may  require  thirty  grains ;  in  some  cases  a  twenty-grain  dose 
may  have  to  be  repeated  in  an  hour  or  two  hours.  Idiosjucrasy  is  at 
times  very  marked  for  this  drug. 

See  administered  it  hypodermically  to  relieve  the  pain  of  neuralgia, 
acute  and  chronic  rheumatism,  acute  gout,  biliary  colic,  renal  colic, 
angina.  It  is  also  said  to  be  useful  in  a  paroxysm  of  asthma,  pro- 
moting expectoration.  Antipyrine  is  soluble  in  an  equal  quantity  of 
water.  Five  to  fourteen  grains  in  such  solution  may  be  administered, 
and  if  the  injection  cause  much  pain,  a  little  hydrochlorate  of  cocaine 
may  be  added. ^ 

Antipyrine  has  been  recommended  to  relieve  dysmenorrhoea  and  the 
pains  after  delivery,  also  the  pains  of  parturition ;  in  the  latter  case 
it  is  said  to  lessen  the  suffering  without  diminishing  the  force  of  the 
uterine  contractions. 

Several  compounds  of  antipyrine  (?  in  some  cases  mere  mixtures)  are 
in  use,  e.g.  with  chloral,  monochloral-antipyrine  (hypnal),  also  with 
salicylic  acid  (salipyrine) ;  the  former,  as  its  name,  hypnal,  implies,  has 
hypnotic  powers.  It  is  useful  in  15-20  grain  dose  in  insomnia.  It  is 
supposed  to  have  an  especial  influence  over  pain. 

•  This  analgesic  jDower  of  antipyrine  is  firmly  established.  The  drug,  ui 
Prance,  goes  by  the  name  of  Aualgcsine. 

^  In  the  Extra  Pkarmacopccia  (Martindale  and  Westcott)  a  hj^podermic 
solution,  containing  cocaine  in  addition  to  antipyrine,  has  the  following 
strength :  Each  10  minims  contain  5  grains  of  antipyrine  and  ^  grain  of 
cocaine. 
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Antipyrine  should  not  iu  general  be  prescribed  with  other  drugs, 
because  it  is  liable  to  break  up  by  interaction  with  them  ;  it  has,  in 
other  words,  a  long  list  of  incompatibles. 


PHENACETINE 

An  acetyl  compound  of  phenetidine,  closely  allied  to  acetanilide  (anti- 
febrine),  has  established  its  claims  to  recognition  as  a  useful  anti- 
pyretic. It  occurs  in  colourless  crystals,  without  taste  or  smell,  very 
insoluble  in  water,  fairly  soluble  in  spirit.  Its  dosage  is  five  to  ten 
or  fifteen  grains ;  its  administration  is  in  powder,  in  pill,  cachet,  or 
tabloid,  or  in  suspension  in  some  mucilaginous  fluid. 

Phenacetine  acts  very  similarly  to  antipyrine,  and  it  is  useful  in 
the  same  affections  both  as  an  antipyretic  and  an  analgesic.  It  is 
advanced  in  its  favour  that  it  is  safer  than  antipyrine,  being  much 
less  liable  to  cause  symptoms  of  collapse  or  to  be  followed  by  the  de- 
veloi^ment  of  a  rash  ;  it  may,  however,  in  full  dose,  cause  symptoms  of 
depression,  and  a  phenacetine  rash  has  been  recorded.  It  has  the  ad- 
vantage of  being  cheaper  than  antipyrine.  In  toxic  doses,  phenacetine 
has  produced  very  pronounced  symptoms  of  depression  with  blood 
changes  (methEemoglobinuria).  Its  action  as  an  antipyretic  is  held  to 
be  by  lessened  heat  formation  (H.  0.  Wood). 


ANTIFEBRINE  or  ACETANILIDE 

This  drug  is  sometimes  named  Phenylacetamid?.  It  is  a  direct 
substitution  product  obtained  by  the  interaction  of  aniline  and 
glacial  acetic  acid  ;  structurally,  it  is,  as  stated,  very  closely  allied  to 
phenacetine.  It  occurs  in  colourless,  odoui'less,  crystals  which  have  a 
slightly  burning  taste;  they  are  comparatively  insoluble  in  water, 
though  more  soluble  than  phenacetine.  They  are  readily  soluble  in 
alcohol  and  ether  and  in  chloroform.  Antifebrine  is  administered  in 
pill  or  in  cachet,  or  suspended  in  water  by  mucilage.  The  dose  is  a 
smaller  one  than  that  of  either  phenacetine  or  antipyrine  ;  it  is  given 
in  1-4  grain  dose,  or  this  may  be  advanced  to  10  grains  ;  the  average 
dose  will  be  4  or  5  grains. 

Antifebrine  has  the  same  mode  of  action  as  antipyrine,  both  as  an 
antipyretic  and  as  an  analgesic  ;  the  indications  for  it  are  the  same 
therefore.    The  toxic  effects  of  over-dose,  collapse,  cyanosis,  rash  etc 
are  similar.  '  •> 

Antifebrine  is  comparatively  little  prescribed  now,  though  some 
observers  speak  highly  of  it. 
Antifebrine  is  sometimes  prescribed  in  measles,  and  Whitla  re- 


624    EXALGINE  OR  METHYLACETANILIDE.     OTHER  ANTIPYRETICS 


commends  it  as  a  safe  treatment,  though  not  necessary  in  the  ordinary 
routine.  He  recommends  half  a  grain  eveiy  three  hours  for  a  child  of 
one  to  two  years.  In  the  case  of  an  older  child  with  severe  symptoms 
and  ill-developed  rash,  a  doso  of  two  or  three  grains  will  often  act 
very  beneficially  in  bringing  out  the  rash.  Antipyrine  is  also  pre- 
scribed in  measles.  Whitla  recommends  two  grains  of  it  (in  place  of 
the  half-grain  of  antifebrine)  as  an  alternative  treatment. 


EXALGINE  OR  METHYLACETANILIDE 

In  this  compound  we  have  a  drug  of  comparatively  recent  intro- 
duction, which  has  very  decided  powers  of  allaying  pain.  Its  name, 
exalgine,  points  to  this.  It  belongs  to  the  same  class  of  bodies  as  the 
preceding,  and  in  particular  comes  very  near  in  structure  to  anti- 
febrine and  phenacetine.  In  addition  to  its  powei'S  as  an  analgesic, 
it  is  also  antipyretic  and  antiseptic,  but  it  would  appear  that  to 
produce  antipyretic  action  it  is  necessary  to  employ  doses  which  are 
otherwise  unsafe,  and  practically  it  is  in  use  as  an  analgesic  only. 
Eraser  has  recommended  it  highly  in  various  forms  of  neuralgia,  and 
he  was  successful  with  it  in  small  dose,  h-2  grains,  but  many  recom- 
mend a  larger  dosage,  viz.,  3,  4,  or  even  5  grains.  Whitla  gives  3-4 
grains,  three  or  four  times  daily,  and  relieves  "  almost  all  forms  of 
neuralgia,  migraine,  sciatica,  and  every  painful  affection  in  which 
antipyrine  has  been  successful." 

The  toxic  effects  of  exalgine  include  marked  depression,  general  and 
respiratory,  also  cyanosis. 

Exalgine  may  be  given  in  pill  or  powder  ;  being  difficult  of  solution 
in  water,  but  fairly  soluble  in  dilute  spirit,  it  must,'  if  given  in  mix- 
ture, be  dissolved  by  the  addition  of  spirit.  Helbing  {Modern  Materia 
Medica)  proposes  a  solution  of  four  grains  of  exalgine,  one  drachm  of 
tincture  of  orange  peel,  forty  drops  of  syrup  of  orange,  water  to  half 
an  ounce— this  to  represent  the  single  dose. 


OTHER  ANTIPYRETICS,  ANALGESICS,  AND  ANTISEPTICS 

Many  other  bodies  of  the  same  class  as  the  preceding  have  been 
introduced.  Thus  there  have  been  Thalline,  Kairine,  Resorcine, 
Hydrochinon,  etc. ;  but  those  already  mentioned  may  be  regarded 
as  most  representative  and  as  most  in  use;  and  we  must  refer  to 
special  treatises  for  further  information  concerning  these  others.  We 
may,  however,  here  make  mention  of  certain  benzene  derivatives 
which  are  in  not  infrequent  use  on  account  of  their  antiseptic  powers, 
viz..  Naphthalene  and  Naphthol  (a  and  (3). 

Naphthalene  has  the  formula         ;  it  is  a  hydrocarbon,  which  may 
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be  regarded  in  a  sense  as  bnilt  up  by  the  amalgamation  of  two  ben- 
zene rings.  Naphthol,  a  and  /3  (two  isomers)  result  from  the  replace- 
ment of  one  of  the  atoms  of  hydrogen  of  the  naphthalene  group  by 
hydroxyle ;  the  formula  is  therefore  C,oH7(OH). 

Naphthalene  occurs  in  white  crystals,  which  have  a  peculiar  gas- 
like odour,  are  insoluble  in  water  but  soluble  in  ether,  hot  alcohol, 
fats,  and  volatile  oils. 

In  the  mouth  naphthalene  has  a  somewhat  burning  taste. 
It  is  a  powerful  antiseptic,  and  has  been  used  as  such  externally,  in 
the  treatment  of  unhealthy  wounds,  but  it  cannot  claim  any  special 
advantage  over  other  external  disinfectants;  it  has,  however,  been 
advanced  as  peculiarly  adapted  to  intestinal  disinfection  in  typhoid 
fever  and  in  cholera,  because  of  its  insolubility,  and  therefore  inno- 
cuousness.  Poisonous  symptoms  have,  however,  been  recorded  (renal 
and  hsemic) ;  possibly  they  have  been  caused  by  impurities,  and  to 
avoid  this  Helbing  states  that  only  naphthalene  re-crystallized  from 
alcohol  should  be  dispensed. 

Napthalene  has  been  recommended  as  a  safe  anthelmintic  by 
Mirovitch  in  doses  of  15  grains  for  adults  (children,  5-8  grains), 
along  with  castor  oil  and  bergamot  as  a  corrective  (see  Helbing). 
The  dose  in  general  is  from  2-15  grains,  in  cachet  or  pill. 
Naphthalene  has,  to  a  considerable  extent,  given  way  to  the  use  of 
/3  naphthol ;  this  is  a  white  crystalline  substance,  occurring  in  scales 
or  in  powder,  with  a  faint  aromatic  odour  and  slightly  burning  taste 
but  little  soluble  in  cold  water  (fairly  so  in  hot  water),  soluble  in  the' 
same  menstrua  as  naphthalene.    It  is  used  externally  as  a  disinfec- 
tant and,  in  the  treatment  of  skin  diseases,  such  as  would  indicate 
the  use  of  tar,  it  has  been  applied  both  in  alcoholic  solution  (2  to  10 
per  cent.)  and  in  ointment  form,  with  vaseline  (3  to  10  per  cent.).  In- 
ternally it  has  been  given,  in  pill  or  cachet,  as  an  alimentary  tract 
disinfectant  both  in  typhoid  fever  and  in  cholera,  in  diarrhosa  and 
dysentery,  also  in  dilated  stomach,  this  last  being  accompanied  by 
incomplete  emptying  of  the  stomach  and  fermentations  of  the  retained 
liquids.    The  dosage  is  2-15  grains.    It  is  well  in  some  cases  to  o-iye 
it  along  with  bismuth  carbonate,  say  10  grains  of  the  latter  with 
5  or  10  grains  of  /3  naphthol,  in  cachet. 

As  previously  stated,  on  more  than  one  occasion,  the  antiseptic 
treatment  of  typhoid  fever  has  not  proved  very  successful,  and  it  is 
not  gaming  ground ;  but  if  an  intestinal  antiseptic  is  desired  we  have 
m  ^  naphthol  an  efficient  one. 

Both  naphthalene  and  ^  naphthol  maybe  given  in  keratine-coated 
pills  this  will  hide,  in  the  former  case,  the  objectionable  taste  and 
smell. 

a  Naphthol  has  been  employed  and  is  eulogized  by  some,  whilst 
others  regard  it  as  very  poisonous  (Binz).  There  is  no  object  in 
having  this  remedy  on  the  therapeutic  list. 
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BITTERS 

These  constitute  a  class  of  drugs  of  secondary  importance,  yet  very 
useful,  and  much  used.  Bitterness  is  a  quality  which  belongs  to 
substances  differing  widely  in  chemical  constitution  ;  thus  it  is  found 
to  characterize  such  important  drugs  as  the  alkaloids,  strychnine  and 
quinine  ;  on  the  other  hand,  it  is  found  to  characterize  a  number  of 
neutral  principles  present  in  the  class  now  under  consideration,  and 
which  include  su.ch  drugs  as  Quassia,  Calumba,  Chiretta,  Gentian, 
Cusparia,  Cascarilla,  Orange-peel,  Serpentary,  Chamomile,  Dandelion, 
Hop,  etc.^ 

The  first  three  members  of  the  list  just  given,  but  quassia,  par 
excellence,  may  be  regarded  as  nearly  pure  bitters,  little  beside  the 
bitter  principle  being  present.  Gentian  may  also  rank  as  a  tolerably 
pure  bitter,  though  it  also  possesses  some  astringency.  The  others 
either  contain  astringency  or  aroma,  or  both. 

The  bitters  are  prescribed  either  as  extracts  or  as  tinctures  and 
infusions.  The  chief  of  their  action  seems  to  be  of  the  nature  of  a 
direct  stimulant  action  upon  the  mucous  membrane  of  the  alimentary 
tract ;  as  a  result  of  this,  a  better  digestion  is  effected,  and,  in  con- 
sequence, an  improved  assimilation.  The  action  of  these  substances 
hence  causes  an  improved  tone  of  the  whole  body,  and  hence  they  are 
often  spoken  of  as  tonics  or  bitter  tonics  ;  but  whether  the  improved 
tone  is  in  any  part  the  result  of  absorption  of  the  bitter  principles,  or 
depends  entirely  upon  the  local  effect  upon  the  alimentary  mucous 
membrane,  and  the  improved  assimilation  thereby  effected,  it  is  difficult 
to  determine. 

The  action  is  perhaps  in  preponderance  upon  the  stomach,  and  on 
this  view  the  term  "  stomachic  "  is  frequently  applied  to  this  group. 

The  conditions  of  body  which  indicate'  the  bitters  are,  first,  general 
want  of  tone,  such  as  obtains  in  particular  during  convalescence  from 
acute  disease,  and  which  is,  as  a  rule,  accompanied  by  alimentary  tract 
atony,  shown  by  anorexia  and  inability  to  digest  or  assimilate; 
next,  various  forms  of  dyspepsia,  especially  the  atonic  forms,  marked 
by  poor  appetite  and  broad,  pale,  flabby  tongue,  tooth-indented  ;  then, 
certain  of  the  more  acute  forms  of  dyspepsia  with  furred  tongue. 

In  general  it  is  best  to  begin  with  the  administration  of  the  purer 
bitters.  Quassia,  Calumba,  Chiretta,  Gentian,  and  especially  if  there 
be  simple  digestive  enfeeblement,  as  during  convalescence,  or  if  there 
be  any  tendency  to  "biliousness."  A  mineral  acid,  and  especially 
the  nitro-hydrochloric,  will  be  advantageously  combined  with  the 
bitter,  or,  if  there  be  irritative  symptoms  present,  an  alkali  with 
or  without  bismuth  may  replace  the  acid. 

1  Nux  vomica,  tliough  occupying  a  very  special  position,  is  often  used,  and 
must  be  associated  with  the  list  of  simple  bitters. 
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If  flatulence  be  a  marked  symptom,  an  aromatic  bitter  may  be 
more  effectual  than  a  pure  bitter  (though  the  latter  is  never  out  of 
place),  or  we  may  even  enforce  the  aromatic  effect  by  the  addition  of 
volatile  oils,  such  as  oil  of  cajeput,  or  peppermint,  or  cinnamon. 

If  antemia  accompany  general  and  alimentary  want  of  tone,  iron  • 
may  be  given  with  the  bitter,  which  is  then  by  preference  quassia  or 
calumba. 

Nux  vomica  is  an  excellent  adjuvant  in  many  cases  of  dyspepsia 
with  furred  tongue.    {See  Nux  vomica.) 

Taraxacum  is  credited  with  especial  powers  in  liverish  states,  it 
may  be  given  with  acid  or  alkali.    It  is  held  to  be  cholagogue. 

Serpentary  is  held  to  j)ossess  alterative  powers,  and  it  is  spoken 
highly  of  by  Sir  A.  Garrod,  in  the  treatment  of  certain  forms  of 
chronic  gout. 

One  of  the  pleasantest  bitters  is  the  Virginian  prune,  which,  more- 
over, has  special  advantages,  owing  to  the  presence  of  amygdaline  and 
emulsine  which,  generating  some  prussic  acid,  confer  a  sedative  action 
upon  the  drug.    The  tincture  is  prescribed  in  half-drachm  dose. 

Quassia  is  poisonous  to  some  of  the  lower  creatures,  such  as  flies 
and  other  insects. 

Infusion  of  quassia  is  a  very  useful  injection  in  ascarides  ;  it  is  also 
efficacious  in  this  affection  when  administered  by  the  mouth. 

Chamomile  flowers  contain  both  a  volatile  oil  and  a  bitter  sub- 
stance, and  thus,  to  some  extent,  combine  the  properties  of  bitters  with 
those  of  ethereal  oils.^ 

Chamomile  is  not  often  used  as  a  tonic.    An  infusion  is  sometimes 
employed  to  assist  the  action  of  emetics. 

In  the  ordinary  summer  diarrhoea  of  children,  often  occurring 
during  teething,  and  characterized  by  green,  many-coloured,  and  slimy 
stools,  the  infusion  of  chamomile  in  doses  of  half  a  drachm  or  a 
drachm  often  proves  very  useful,  especially  when  given  at  the  com- 
mencement. This  medicine  is  likewise  efficient  in  other  kinds  of 
summer  diarrhoea.  It  also  subdues  restlessness  and  peevishness.  A 
mixture  is  easily  prepared  by  steeping  four  to  six  heads  of  chamomile 
flowers  in  a  teacupful  of  boiling  water  for  an  hour,  and  then  giving  a 
teaspoonful  hourly. 

It  has  been  used  in  intermittent  fever,  in  neuralgia  of  the  fifth 
nerve,  and  it  is  a  popular  remedy  for  "  sick  headache." 

» In  a  case  of  accidental  poisoning  by  chamomile  the  symptoms  were  diar- 
rhoea of  white  putty-like  stools,  coated  tongue,  intense  headache,  with  a  seA- 
sation  of  pressure  within  the  cranium. 
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PAREIRA  BRAVA,  ELATERIUM 


PAREIRA.  BRAVA 

This  plant,  the  root  of  wliicli  is  officinal,  occupies  no  very  clear  posi- 
tion. By  some  it  is  placed  among  the  ill-defined  group  of  the  altera- 
tives along  with  Gnaiacum  and  Sassafras  ;  by  others  it  is  classed 
with  such  drugs  as  buchu,  bearberry  (Uva  ursi),  juniper,  and  the 
like,  drugs,  i.e.,  with  such  as  exert  an  especial  action  upon  the 
genito-urinary  tract,  and  since  this  is  the  main  action  of  pareira  it 
is,  perhaps,  best  placed  with  these  latter.  It  is,  however,  a  bitter 
tonic,  also,  and  often  increases  the  appetite,  and  it  appears  to  give 
tone  to  the  alimentary  tract  and  to  obviate  costiveness.  On  these 
grounds  it  may  claim  to  be  placed  near  the  bitters. 

Pai-eira  contains  an  alkaloid,  buxine,  said  to  be  identical  with 
berberine.  It  is  chiefly  employed  in  chronic  catarrh  of  the  bladder, 
and  is  in  many  cases  a  most  valuable  remedj^,  checking  bleeding,  and, 
more  gradually,  muco-purulent  discharge.  It  often  arrests  promptly 
any  bleeding  from  the  bladder,  though,  strange  to  say,  it  has  no 
control  over  bleeding  from  other  organs.  It  must  be  given  in  con- 
siderable doses,  such  as  a  drachm  and  a  half  to  two  drachms  or  more 
of  the  liquid  extract  three  or  four  times  a  day. 

I  have  ti'eated  cystitis  patients  who  have  taken  this  remedy  with 
intermissions  for  several  years,  and  in  whom  its  suspension  was 
immediately  followed  by  a  return  of  the  bleeding  and  a  considerable 
increase  of  muco-pus  in  the  urine. 

Bareira  is  also  prescribed  in  chronic  gonorrhoea. 


We  pass  to  soalie  of  the  more  important  purgatives. 

ELATERIUM 

Elaterium  is  the  dried  sediment  obtained  from  the  fresh  juice  of  the 
squirting  cucumber.  Its  activity  is  due  to  elaterin,  a  chemically 
indifFei-ent  substance  incapable  of  forming  salts  with  either  acids  or 
bases.  The  drug  has  a  very  bitter  taste,  and  excites  a  free  secretion 
of  saliva. 

It  is  a  powerful  drastic  hydragogue  cathartic.  It  often  produces 
colic,  and  not  unfrequently  vomiting. 

In  large  doses  it  may  excite  inflammation  of  the  stomach  and  in- 
testines, and  even  of  the  peritoneum.  It  is  given  as  a  purgative, 
especially  in  dropsies.  By  carrying  off  a  large  quantity  of  water 
the  dropsy  is  sometimes  reduced ;  it  is  thus  used  both  in  ascites  and 
in  the  dropsy  from  kidney  or  heart  disease.  It  must,  however,  be 
borne  in  miiid  that  free  purging  is  very  exhausting,  and  that 
elaterium  very  often  disorders  the  stomach  and  spoils  the  appetite. 
It  is  a  medicine  to  be  given,  therefore,  with  caution. 

Dr.  Hyde  Salter  strongly  recommends  the  use  of  purgatives  in 
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dropsy  depending  on  aortic-obstructive,  or  regurgitant  disease.  He 
says,  that  although  we  cannot  alter  the  heart,  we  can  lessen  the 
quantity  of  blood  it  has  to  propel,  and  can  thus  diminish  the  con- 
gestion on  which  the  dropsy  depends.  He  enploys  elaterium,  and 
advises  a  small  dose  at  first,  say  one-sixth  of  a  grain,  to  be  given  alter- 
nate mornings  at  about  6  a.m.,  so  that  the  purgation  may  usually  cease 
by  ten  or  eleven.  This  treatment,  he  says,  quiets  the  heart,  relieves 
the  dyspnoea,  lessens  the  pulmonary  congestion,  and  thus  diminishes 
the  hydrothorax. 

The  vomiting  which  elaterium  sometimes  excites  may  constitute  a 
difficulty  in  its  administration.  The  initial  dose  of  elaterium  should 
not  exceed  ^  grain,  and.  Wood  advises  that  it  should  be  qualified  by 
the  addition  of  extract  of  henbane  and  some  volatile  oil.  The  initial 
dose  of  elaterin  should  not  exceed  grain,  unless  the  condition  be 
one  of  great  urgency. 

Elaterium  or  elaterin  is  sometimes  employed  in  apoplexy,  according 
to  the  view  that  free  purgation  will  relieve  cerebral  hyper^emia. 


COLOCYNTH 

An  active  principle,  colocynthin,  a  giucoside.  resides  'in  the  pulp  of 
the  colocynth  fruit. 

The  drug  has  an  intensely  bitter  taste,  and  it  occasions  an  abundant 
secretion  of  saliva. 

It  produces  diarrhoea,  colic,  and  sometimes  vomiting.  The  diarrhoea 
is  watery,  and,  after  large  doses,  serous,  mucous,  and  bloody.  In 
large  doses  it  may  excite  gastro-enteritis  and  peritonitis. 

It  is  chiefly  used  as  a  purgative,  but  almost  always  in  combination 
with  other  substances.  In  obstinate  constipation  it  is  a  good  plan  to 
give  a  few  drops  of  the  tincture  of  the  German  Pharmacopceia  several 
times  a  day.  R5hrig,  from  his  experiments  on  fasting  animals,  is  led 
to  place  colocynth  high  among  cholagogues.  It  makes  the  bile  more 
watery,  but  also '  increases  the  solid  constituents.  It  stimulates 
powerfully  the  intestinal  glands. 

It  has  been  used  as  a  drastic  cathartic  in  dropsies,  and,  like  most 
other  powerful  purgatives,  it  has  been  used  -for  worms,  although  it 
has  no  direct  poisonous  influence  on  them,  but  merely  expels  them 
mechanically.    Purgatives,  therefore,  are  not  sufficient  anthelmintics. 


ALOES 

,OEs  has  been  used  as  a  slight  stimulant  to  wounds,  and  when  thus 
ployed  it  often  purges.  "  Dr.  Gerhard,  of  Philadelphia,  found  it 
3  medicme  best  adapted  for  cndermic  use,  as  its  application  does 
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not  irritate  a  blistered  surface  very  powerfully.  Ten  grains  of  aloes 
thus  employed  produced  five  or  six  stools,  which  were  generally  ac- 
companied by  griping.  Infants  are  purged  by  the  milk  of  nurses  who 
have  taken  aloes."  (Stille.) 

Aloes  is  reputed  to  be  a  tonic,  and  to  increase  the  secretion  of  bile. 
Dr.  Rutherford  confirms  Rohrig's  statement,  that  when  introduced 
into  the  duodenum  of  a  fasting  dog,  aloes  greatly  increases  all  the 
biliary  constituents,  though  it  purges  but  slightly. 

It  is  chiefly  employed  as  a  purgative.  It  acts  mainly  on  the  large 
intestine  and  rectum.  Its  action  is  slow,  and  six,  twelve,  or  even 
twenty-four  hours  may  elapse  before  it  operates.  It  produces  bulky 
motions,  a  little  softened,  but  not  watery.  It  evidently  acts  but  little 
on  the  mucous  membrane  of  the  intestines,  and  is  merely  a  faecal 
evacuant.  It  often  occasions  slight  griping,  and  sometimes  tenesmus. 
As  its  action  is  tardy,  it  is  injudicious  to  combine  it  with  speedily 
acting  purgatives.  It  is  well  suited  for  cases  of  chronic  constipation ; 
for  its  activity  is  not  lessened  by  habitiial  use,  and  it  is  even  said  that 
the  dose  may  be  gradually  decreased.  Sulphate  of  iron  is  said  to 
heighten  its  action. 

In  habitual  constipation  aloes  is  the  best  and  most  commonly  em- 
ployed purgative.  Dr.  Spender,  of  Bath,  extols  the  following  pill, 
taken  at  first  three  times,  then  twice,  and  afterwards  once  a  day- 
one  grain  of  watery  extract  of  aloes,  and  two  grains  of  sulphate  of 
iron.  This  pill  takes  some  days  to  act ;  the  dose  should  be  reduced,  as 
above  stated,  on  the  occurrence  of  any  tendency  to  relaxed  stools. 
Aloes  has  been  accused  of  producing  piles,  and  in  full  or  over-doses 
will,  no  doubt,  aggravate  this  disease,  but  most  authorities  are  in- 
clined to  attribute  piles  to  the  constipation  which  aloes  is  employed 
to  remove,  and  not  to  the  aloes  itself.  Indeed,  I  am  convinced  that 
in  many  cases  moderate  doses  of  aloes,  just  sufficient  to  gently  relieve 
the  bowels,  are  highly  useful  in  piles. 

When  both  a  tonic  and  a  purgative  are  required,  aloes,  like  senna, 
may  be  usefully  mixed  with  some  bitter,  such  as  gentian.  Purgatives, 
it  is  said,  act  in  smaller  quantities  when  combined  with  tonics. 

Aloes,  in  a  variety  of  combinations,  is  in  common  use  as  a  laxative 
in  habitual  dyspepsia,  with  constipation.  The  compound  decoction  of 
aloes,  formerly  called  baume  de  vie,  is  a  serviceable  after-dinner  laxa- 
tive. The  basis  of  many  dinner  pills  is  one  grain  of  watery  extract 
of  aloes.  A  dinner  pill  containing  one  grain  of  watery  extract 
of  aloes,  combined  either  with  extract  of  nux  vomica,  extract  of 
gentian,  or  extract  of  cinchona,  is  very  useful.^ 

Aloin,  the  active  crystalline  principle  of  aloes,  injected  hypodermic- 
ally,  purges  in  a  few  hours.  It  should  be  dissolved  in  twenty-five 
parts  of  water.    Aloin  is  a  neutral  body,  chemically. 

1  Guaiacum  is  useful  in  obstinate  habitual  constipation ;  aud  guaiacum 
mixture  will  often  relieve  the  bowels  when  powerful  purgatives  fail. 
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By  its  action  on  the  rectum  aloes  affects  sympathetically  the  neigh- 
bouring pelvic  organs,  e.g.,  the  uterus,  and  given  at,  or  just  before, 
the  menstrual  period,  it  is  useful  in  many  cases  of  amenorrhoea  and 
deficient  menstruation.  We  cannot  here  refrain  from  citing  the 
admirable  remarks  of  Dr.  Graves  on  amenorrhoea  and  its  treatment. 
"The  periodicity  of  this  function,"  he  says,  "  can  still  be  traced,  even 
in  cases  where  suppression  has  continiied  for  a  great  length  of  time, 
by  means  of  the  menstrual  molimina  (pains  in  the  loins,  thighs,  and 
hypogastric  region,  flushings,  colicky  pains  of  the  abdomen,  general 
feeling  of  malaise),  which  occur  at  stated  intervals.  In  endeavour- 
ing to  bring  on  the  discharge,  therefore,  we  must  be  guided  as  to  the 
time  the  attempt  should  be  made,  by  an  observance  of  the  period  at 
which  these  molimina  occur.  For  a  few  days  before  that  time  our 
efiforts  to  produce  a  determination  of  blood  to  the  uterus  may  be 
judiciously  employed,  and  if  they  fail  the  attempt  should  be  aban- 
doned until  a  few  days  before  the  next  menstrual  period.  Of  course  I 
do  not  here  speak  of  the  general  constitutional  treatment,  for  this  must 
be  constantly  persevered  in,  one  of  the  chief  means  of  bringing  back 
this  evacuation  being  the  restoration  of  health  to  the  natural  standard. 
In  some  this  is  to  be  effected  by  a  tonic,  and  in  others  by  an  opposite 
mode  of  treatment. 

"  .    .    .    What  I  wish  to  impress  on  your  minds  is,  that  all  those 
remedies,  as  pediluvia,  stuping  of  the  genitals,  leeches  to  the  inside 
of  the  thighs  near  the  labia,  aloes,  and  other  stimulating  pui-gatives, 
etc.,  should  be  only  used  at  the  times  already  spoken  of.    To  use  them 
at  any  other  period,  either  after  the  molimina  have  disappeared  or 
during  the  intervals  between  them,  tends  in  most  cases  still  further 
to  derange  nature,  by  determining  to  the  uterus  at  an  imseasonable 
time,  when  there  is  no  natural  tendency  to  that  organ.    Under  such 
circumstances  the  very  same  means  will  frequently  fail,  and  prove 
injurious,  which,  applied  so  as  to  coincide  with  the  time  of  the  natural 
effort,  would  have  been  successful.    To  illustrate  these  principles 
by  an  example  : — We.  are  consulted  in  the  case  of  a  young  woman 
affected  with  various  hysterical  symptoms  for  several  months,  and 
during  that  period  more  than  usually  subject  to  headache,  languor, 
loss  of  spirits,  diminution  of  appetite  and  irregularity,  and  usually 
constipation  of  bowels;  she  is  pale,  and  complains  of  various  pains 
and  uneasy  sensations,  and  has  not  menstruated  since  the  accession  of 
these  symptoms.    Here  it  is  evident  that  the  constitutional  treatment 
must  be  strengthening  and  tonic.    The  practitioner  will  therefore 
recommend  regular  hours,  much  passive  exercise  in  the  open  air,  a 
nutritious  diet,  and  afterwards  cold  shower-baths;  he  will  regulate 
the  bowels,  and  afterwards  prescribe  a  course  of  tonic  medicines, 
chalybeates,  preparations  of  bark,  strychnia,  etc. ;  he  will  likewise 
inquire  carefully  when  the  last  period  happened,  and  when  and  how 
often  since  that  occurrence  menstrual  molimiua  were  observed.  He 
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thus  ascertains  when  they  should  again  recur,  and  contents  himself 
with  enforcing  the  constitutional  treatment  until  about  six  days 
before  the  calculated  time.  Then  he  lays  aside  the  other  medicines, 
and  has  recourse  to  those  means  which  determine  to  the  uterus.  Two 
leeches  are  applied  to  the  inside  of  the  thigh,  near  the  labium,  every 
second  night,  until  they  have  been  three  times  applied.  The  bleed- 
ing is  encouraged  by  stuping.  On  the  intermediate  days  the  bowels 
must  be  actively  moved  by  aloetic  pills,  and  for  three  nights  before 
and  after  the  molimina,  hot  pediluvia,  rendered  stimulating  by 
mustard  seed,  may  be  used.  During  the  same  time  also  friction,  with 
stimulating  liniments,  should  be  applied  to  the  feet  and  legs  every 
morning,  and  oil  of  turpentine,  or  tincture  of  cantharides  may  be 
exhibited  internally,  while  the  necessity  of  more  active  exercise  is 
inculcated.  If  these  means  fail,  they  must  for  a  moment  be  laid 
aside,  and  the  constitutional  treatment  must  be  again  resumed  until 
the  same  number  of  days  before  the  next  period,  when  the  list  of 
remedies  above  spoken  of  must  be  again  tried,  and  in  few  cases 
indeed  shall  Ave  find  them  to  fail."    (Graves'  Clinical  Lectures.) 

Aloin  is  administered  in  doses  of  one  half  to  two  grains ;  taken  con- 
tinuously as  in  a  dinner  pill,  half  a  grain  is  often  very  efficient,  or 
even  smaller  doses.  Alkalies  are  said  to  promote  the  action  of  aloin. 
Andrew  Clark's  dinner  j)ill  consisted  of  half  a  grain  each  of  aloin,  ex- 
tract of  nux  vomica,  sulphate  of  iron,  myrrh  and  soap ;  the  pill  to  be 
taken  shortly  before  the  late  dinner. 


JALAP,  SCAMMONY 

BuCHHEiiM  asserts  that  these  two  substances  are  rendered  purgative 
only  by  combining  with  the  bile,  and  that  unmixed  with  this  secretion 
they  are  inert.  They  are  easily  soluble  in  the  bile,  and  probably 
undergo  decomposition,  but  the  products  which  result  are  unknown. 
Taurin  and  glycocoll  exert  no  influence  on  their  efficacy,  but  it  is 
otherwise  with  tauro-cholate  and  glyco-cholate  of  soda ;  hence  Buch- 
heim  concludes  that  the  activity  of  these  drugs  is  determined  by  the 
soda  of  the  bile.  Jalap  and  scammony  excite  a  diarrhoea  of  watery 
motions,  with  some  colic  and  occasional  vomiting,  and  their  use  is 
often  followed  by  much  constipation. 

These  medicines  are  used  as  purgatives  in  obstinate  constipation, 
and  jalap,  in  combination  with  other  substances,  is  employed  in 
dx'opsies.  Scammony  is  frequently  used  with  much  advantage  to 
destroy  the  small  thread-worms  which  infest  the  rectum. 

BiOhrig  and  Eutherford  conclude  from  their  experiments  on  fasting 
dogs  that  jalap  is  a  powerful  cholagogue ;  it  increases  the  watery  and 
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solid  constituents  of  the  bile,  and  powerfully  stimulates  the  intestinal 
glands. 

Dr.  Rutherford  finds  that  scammony  given  to  fasting  dogs  is  but 
a  feeble  cholagogue,  even  when  it  purges. 

In  engorgement  of  the  right  side  of  the  heart  from  emphysema 
and  bronchitis,  mitral  obstructive  or  regurgitant  disease,  bleeding 
has  again  been  employed  and  with  some  success.  Now,  for  some 
years  I  have  employed  purgatives  in  these  cases  with  considerable 
benefit,  and  I  venture  to  say  that  this  treatment,  first  employed  by 
Dr.  Graves,  saves  and  prolongs  many  lives ;  the  purgation  should  be 
to  the  extent  of  three  or  four  watery  motions  daily. 

Like  bleeding,  free  purging  unloads  the  distended,  and  therefore 
weakened  right  heart,  and  in  bronchitis  it  produces  moreover  a  very 
favoui-able  change  in  the  character  of  the  expectoration,  rendering 
its  expulsion  easier.  The  following  case,  one  among  many  similar 
ones,  benefited  by  free  purging,  will  illustrate  the  advantage  of  this 
plan. 

A  woman  about  forty  years  of  age,  suffering  from  emphysema, 
was  seized  with  severe  bronchitis.  She  had  been  dangerously  ill 
about  a  fortnight,  her  skin  was  of  a  deep  leaden  tint,  her  eyes  were 
prominent,  congested,  and  suffused,  her  jugular  veins  were  greatly 
distended,  the  surface  of  her  body  was  covered  with  a  cold  clammy 
perspiration,  profuse  on  her  face,  her  extremities  were  deadly  cold, 
her  temperature  varied  between  97°  and  98°  Fah.  She  suffered  from 
slight  delii-ium  both  night  and  day.  Her  breathing  was  hurried,  but 
the  chest  expanded  only  slightly,  expectoration  was  abundant,  viscid, 
airless,  and  purulent ;  the  pulse  was  large,  but  very  compressible— it 
varied  from  96  to  100  beats  in  the  minute.  The  respiratory  sounds 
were  obscured  by  an  abundance  of  mucous  rhonchus,  and  physical 
examination  showed  that  the  right  side  of  the  heart  was  greatly  dis- 
tended. The  urine  contained  a  trace  of  albumen ;  the  legs  were  not 
cedematous.  So  dangerously  ill  was  the  patient  that  death  appeared 
imminent.  After  free  purgation  with  jalap  and  bitartrate  of  potash, 
the  jugular  veins,  within  a  few  hours,  became  much  less  distended, 
and  by  the  next  day  they  were  of  natural  size,  and  the  deep  leaden 
tint  of  the  skin  had  given  place  to  a  diffused  bright  red  colour, 
a  change  often  witnessed  in  cases  treated  in  this  way.  This  change 
in  colour  was  due  to  the  capillaries  becoming  filled  with  arterial  in- 
stead of  venous  blood.  The  bright  red  colour  was  most  marked  over 
the  face  and  hands ;  the  skin  became  warm,  though  the  patient  con- 
tinued to  perspire  freely ;  the  hands,  however,  easily  grew  cold  on 
exposure.  The  patient  expressed  herself  as  much  relieved.  Within 
twenty-four  hours  the  expectoration  became  slightly  aerated,  this 
change  being  much  more  marked  on  the  following  day,  when  the  ex- 
pectoration was  observed  to  be  less  purulent  and  to  contain  much 
mucus.    On  the  third  day  the  expectoration  was  frothy,  and  consisted 
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chiefly  of  mucus.  Coincidently  with  this  improvement  in  the  sputa, 
the  chest  expanded  more  perfectly,  and  the  rhonchus  diminished. 
From  this  time  onwards  she  steadily  improved,  and  was  discharged 
cured. 

The  engorgement  of  the  right  heart,  with  general  venous  con- 
gestion is  no  doubt  apt  to  return,  and  then  it  may  become  again  neces- 
sary to  purge ;  indeed,  several  purgings  may  be  required.  It  will 
rarely  happen,  I  believe,  that  the  venous  congestion  will  not  be  re- 
moved temporarily  by  this  treatment. 

The  change  in  the  expectoration  takes  place  sometimes  more  slowly 
than  in  the  foregoing  case,  a  week  elapsing  before  it  becomes  frothy, 
and  composed  of  mucus.  Any  tendency  of  the  expectoration  to 
assume  its  old  characters  may  be  prevented  by  a  repetition  of  the 
aperient. 

Sometimes  patients  of  this  class  complain  of  very  severe  dull  head- 
ache, or  of  dull  oppressive  pain  at  the  epigastrium  :  bleeding  or  purg- 
ing relieves  both  symptoms,  bleeding  giving  instant  ease. 

In  persistent  tricuspid  regurgitation  from  permanent  distension 
of  the  right  side  of  the  heart,  induced  by  repeated  attacks  of  bron- 
chitis, ptirgatives  will  probably  be  of  no  use  except  when  an  attack 
of  bronchitis,  adding  to  the  obstruction  of  the  pulmonary  circulation, 
increases  the  dilatation. 

For  the  dropsical  effusions  of  chronic  Bright's  disease  the  most 
effective  means  of  treatment  are,  according  to  Sir  W.  Roberts,  hydra- 
gogue  cathartics  and  warm  baths.  He  says,  "  For  general  use  there 
is  no  hydragogue  superior  to  the  compound  jalap  powder,  with  an 
additional  quantity  of  the  bitartrate.  It  acts  quickly  and  procures 
two  or  three  copious  watery  stools."  To  lessen  the  inconvenience 
from  the  tendency  to  nausea  and  sickness  which  this  treatment  may 
occasion,  he  advocates  that  an  "  active  dose  (for  an  adult,  3iij.  of  the 
bitartrate  and  15  or  20  grains  of  jalap  corrected  with  a  little  ginger) 
shoixld  be  administered  early  in  the  morning  twice  or  thrice  a  Aveek." 
This,  he  says,  is  less  harassing  to  the  patient  than  the  use  of  a  less 
active  dose  daily. 

In  the  treatment  of  acute  Bright's  disease  also,  and  in  uraemia,  jalap 
is  an  excellent  purge. 

The  usual  purgative  dose  of  the  compound  jalap  powder  will  be 
some  45-60  grains:  it  will  be  noted  that  in  the  above  formula  of 
Eoberts,  the  dose  of  jalap  referred  to  is  of  the  tuber  itself  and  not  of 
the  compound  powder. 

Scammony  either  in  the  form  of  the  gum  resin  (scammonium)  or  of 
the  resin  itself  is  rarely  given  alone,  this  applies  to  most  of  the  more 
powerful  hydragogue  purgatives.  Whitla  recommends  specially  the 
combination  of  scammony  with  calomel,  e.g.^  5  grains  of  scammony 
resin  with  3  grains  of  calomel  for  an  adult.  For  a  child  a  year  old  a 
good  formula  is  2  grains  of  the  compound  scammony  powder  and  i 
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grain  of  calomel  (Great  Ormond  Street  Hospital),  in  this  there  will  be 
one  grain  of  scammony  resin ;  it  will  be  dispensed  as  a  powder  of 
course. 


RHUBAEB 

Hhubaeb  is  a  purgative,  and  likewise  a  tonic.  After  purging  it 
constipates,  on  which  account  it  is  often  used  in  the  early  stages  of 
diarrhoea,  to  get  rid  of  any  irritating  intestinal  matters,  and,  after 
their  expulsion,  to  check  the  diarrhoea.  For  this  purpose  a  drachm 
of  the  compound  rhubarb  powder  (Gregory's)  serves  excellently  for 
adults.  It  may  be  given  mixed  with  water  or  more  pleasantly  in 
cachet.  If  the  heavy  magnesia  be  used  in  place  of  the  light  a  less 
bulky  dose  will  be  obtained.  It  is  a  very  useful  purgative  for  child- 
ren, especially  when  mixed  with  two  or  three  times  its  weight  of 
bicarbonate  of  soda.  For  a  child  a  year  old  some  three  grains  of 
rhubarb  would  foi-m  a  suitable  dose. 

Rohrig  finds  that  rhubarb,  given  to  fasting  dogs,  increases  greatly 
all  the  constituents  of  the  bile,  though  the  rhubarb  either  failed  to 
purge,  or  purged  very  slightly ;  Rutherford  verifies  this  observation. 

Dr.  Stille,  on  the  authority  of  Dr.  S.  Jackson; (U.S.),  whose  testi- 
mony he  endorses,  speaks  of  rhubarb  as  a  remedy  of  surprising 
efihcacy  in  piles,  when  laxatives  are  needed.  He  directs  a  piece  weigh- 
ing about  ten  grains  to  be  chewed,  or  rather  slowly  dissolved  in  the 
mouth,  nightly,  or  less  frequently,  according  to  the  degree  of  consti- 
pation, estimating  that  rhubarb  taken  in  this  fashion  is  five-fold  more 
eflScacious  than  the  powder.  He  also  recommends  it  in  the  costive- 
ness  and  hsemorrhoidal  swellings  incident  to  pregnancy  (Stille 's 
Therapeutics). 

Rhubarb  generally  colours  the  urine  a  reddish  yellow,  which,  on 
the  addition  of  ammonia  and  other  alkalies,  changes  to  a  purple  red. 
It  colours  also  the  sweat,  the  serum  of  the  blood,  and  the  milk ;  and 
it  makes  the  milk  bitter  and  purgative. 

It  may  be  usefully  blended  with  some  tonic. 

According  to  Binz,  the  chief  purgative  principle  of  rhiibarb  is  a 
body  allied  to  cathartic  acid ;  besides,  there  is  the  colouring  and  ca- 
thartic principle,  chrysophanic  acid.  A  tannic  acid  accounts  for  the 
subsequent  constipating  action  of  rhubarb. 


SENNA 

Senna  is  an  active  purgative,  promoting  both  secretion  and  peristaltic 
action.  It  often  produces  nausea  and  griping.  It  may  be  usefully 
combined  with  a  bitter  tonic,  as  in  the  mistura  gentianaa  composita 
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o£^  former  pharmacopoeias.  This  mixture  is  very  useful  in  dyspepsia 
with  constipation,  it  contains  an  ounce  of  the  compound  infusion  of 
gentian  to  half  an  ounce  of  the  compound  infusion  of  senna,  and  about 
one  drachm  of  the  compound  tincture  of  cardamoms. 

To  the  value  of  this  Dr.  Hare  bears  testimony :  he  recommends  it 
either  as  a  dose  per  se,  or  as  a  vehicle  for  other  remedies ;  it  was 
Abernethy's  prescription. 

Senna  renders  a  mother's  milk  purgative,  and  may  produce  colic  in 
the  child. 

Rohrig  and  Rutherford  find  that  in  fasting  dogs  senna  slightly  in- 
creases the  secretion  of  the  bile. 

It  is  a  chief  constituent  of  the  compound  liquorice  powder.  On 
the  usefulness  of  the  various  preparations  of  senna  we  need  not  insist, 
they  are  household  remedies. 

The  active  principle  of  senna  is  cathartic  acid.  It  is  present  in 
combination  with  lime  and  magnesia  (Binz). 


CASCARA  SAGRADA 

One  of  the  buckthorn  family,  derived  from  Rhamnus  pui'shiana. 
Like  the  other  buckthoi-ns,  it  is  purgative,  but  less  drastic  than 
rhamnus  cathartica,  and  more  active  than  rhamnus  frangula.  It 
acts  promptly  and  without  griping,  and  is  now  largely  used  with 
great  advantage  as  a  laxative,  especially  in  habitual  constipation. 

It  may  be  given  as  the  liquid  extract  in  ten  to  fifteen-minim  dose 
twice  or  thrice  a  day,  or  in  the  form  of  the  extract  in  doses  of  two  to 
four  grains  in  a  pill  at  bedtime. 

Cascara  has  deservedly  come  to  the  front  rank  in  the  treatment  of 
habitual  constipation  ;  it  and  aloes  may  be  said  to  compete  very  closely 
for  supremacy,  though  perhaps  cascara  is  even  moi'e  frequently  pre- 
scribed in  this  affection.  Innumerable  preparations  of  cascara  have 
made  their  appearance — elixirs,  syi'ups,  tinctures,  etc.  There  is  per- 
haps no  better  preparation  than  the  liquid  extract,  the  dose  of  which 
should,  according  to  Eraser,  not  exceed  twenty  minims,  it  may  how- 
ever be  repeated  twice  or  thrice  daily  if  needful.  Eraser  considers 
that  the  larger  doses  tend  to  produce  piles. 

Whitla  insists  wisely  that  the  great  point  in  the  administration  of 
cascara  is  to  graduate  the  dose  to  the  individual,  and  that,  upon  any 
tendency  to  purgation,  the  dosage  should  be  diminished,  the  object 
to  be  attained  being  one  satisfactory  action  daily.  He  further  urges 
that  at  the  outset  the  physician  should  insist  upon  a  two  months' 
course ;  this  is  very  necessary,  for  it  is  essential  in  the  combating  of 
one  habit  that  we  should  secure  time  enough  for  the  establishiug  of 
an  opposite  habit. 

Cascara  is  not  adapted  for  occasional  purging. 
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Very  useful  pills  are  now  obtainable  wliich  contain,  it  is  claimed, 
the  active  principle,  cascarine. 

The  unpleasant  taste  of  cascara  may  be  obviated  by  the  use  of 
capsules,  or  we  may  endeavour  by  tinctui'es  and  syrups  to  form 
palatable  elixirs. 


EUONYMUS 

This  is  used  in  the  form  of  a  dry  extract,  known  also  as  euonymin,  in 
about  two-grain  doses,  as  a  purgative  and  stimulant  to  the  liver ;  it  is 
said  to  increase  the  secretion  of  bile.  Large  doses  cause  much  intes- 
tinal irritation.  A  short  time  ago  it  was  employed  much  more  than 
at  present,  in  the  place  of  mercury  or  podophyllin  preparations. 

Though  much  less  used  now,  it  is  no  doubt  a  useful  drug,  but  I 
hold  it  to  be  inferior  in  most  cases  to  its  rivals,  mercurial  preparations 
or  podophj'-llin. 


ANTHELMINTICS— 

FILIX  MAS,  ARECA  NUT, 

KOUSSO,  BARK  OF  THE  POME- 
KAMALA,  GRANATE  ROOT, 

SANTONIN,  POWDERED  TIN, 

TURPENTINE,  MUCUNA,  ETC. 

The  intestines  are  infested  by  worms  of  various  kinds.  The  common 
kinds  are  the  flat  worms  (Taenia  solium,  T.  mediocaneUata  and 
Bothriocephalus  latus) ;  the  round  worm  (Ascaris  lumbricoides) ;  and 
the  thread-worm  (Oxyuris  vermicularis). 

Worms  may  be  treated  in  three  ways.  Drugs,  such  as  powdered 
tin,  and  mucuna,  may  be  employed  to  kill  the  parasites  by  their 
mechanical  action  simply,  or  powerful  purgatives  may  be  used  to 
expel  them,  such  as  jalap,  scammony,  etc.  ;  or  true  vermicides,  having 
very  little  effect  on  the  tissues  of  the  human  body,  but  toxic  to  the 
parasite  may  be  used  to  poison  and  kill  the  worm.  With  the  excep- 
tion of  powdered  tin  and  mucuna,  all  the  medicines  comprised  in  the 
foregoing  group  are  vermicides.  It  must,  however,  be  borne  in  mind 
that  all  are  not  equally  efficacious  against  every  kind  of  worm,  for 
some  are  poisonous  to  one  kind,  and  harmless  to  another.  Success,  in 
fact,  depends  not  only  on  giving  the  fitting  drug,  but  on  giving  it  in 
the  right  way.  These  medicines  should  reach  the  worms  in  as  con- 
centrated a  state  as  possible,  and  if  the  stomach  and  intestines  are 
filled  with  food,  the  poison  being  thus  diluted,  may  fail  to  destroy  the 
worms.  It  is  proper,  therefore,  to  give  overnight  a  purgative,  and  to 
direct  the  patient  to  take  a  very  light  tea  and  no  suppei-,  and  on  the 
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following  morning,  after  the  purgative  action,  to  give  the  anthel- 
mintic. 

TiLix  Mas  is  employed  for  tape-worm.  Klichenmeister  asserts 
that  it  is  more  poisonous  to  the  bothriocephalus  than  to  the  taenia 
solium.  The  patient  should  eat  a  very  light  tea,  no  supper,  and  just 
before  bedtime  swallow  a  dose  of  castor-oil,  a  purgative  to  be  preferred 
to  others  on  account  of  its  speedy  action.  On  the  following  morning, 
about  six  or  seven  o'clock,  when  the  oil  will  generally  have  acted,  the 
liquid  extract  of  male  fern  is  to  be  given  in  dose  varying  from  ten 
di-ops  to  a  drachm,  according  to  the  age.  The  patient  is  then  to 
abstain  from  food  till  the  bowels  have  been  freely  relieved,  when  in 
most  cases  the  worm  will  be  expelled.  Some  recommend  a  brisk  purge 
to  follow  the  anthelmintic,  but  this  is  seldom  necessaiy,  as  the  fore- 
going simple  plan  rarely  fails  to  dislodge  the  worm.  Too  large  a  dose 
of  the  male  fern  may  cause  naiTsea,  sickness,  and  even  colic,  effects 
seldom  witnessed  with  a  moderate  dose.  The  liquid  extract  of  male 
fern  is  slightly  purgative,  and  for  this  reason  it  is  not  always  neces- 
sary to  administer  a  purgative  after  it.  The  worm  should  be  carefully 
examined  in  order  to  ascertain  if  the  head  has  been  expelled ;  in  that 
case  there  is  no  fear  of  the  re-growth  of  the  worm.  It  has,  however, 
been  ascertained,  that  if  only  the  head  and  a  small  piece  of  the  neck 
are  left  the  worm  will  die,  so  that  even  if  the  head  cannot  be  discovered, 
it  must  not  be  concluded  that  the  patient  is  not  permanently  freed  of 
the  worm.  If  then  any  piece  is  found  which  tapers  to  a  fine  point, 
even  if  the  head  is  not  attached,  it  may  reasonably  be  hoped  that  the 
worm  is  destroyed.  A  good  plan  to  obtain  for  examination  all  the  ex- 
pelled worm  is  to  shake  up  the  motions,  already  watery  and  loose  from 
the  purgative,  with  some  water,  and  to  filter  the  whole  through  a  piece 
of  coarse  muslin,  by  which  means  the  head,  even  if  separated  from  the 
trunk,  may  be  detected  and  examined. 

Male  fern  is  generally  considered  the  fittest  treatment  for  the  flat 
worm. 

Kousso  is  used  for  tape-worms  of  all  kinds,  and  appears  to  be  very 
successful,  although  not  much  employed  in  this  country.  In 
Abyssinia,  where  tape-worm  is  extremely  common,  kousso  has  been 
in  u.se  for  upwards  of  two  centuries.  The  dose  is  half  an  ounce  of  the 
flowers  suspended  in  water,  and  taken  after  a  short  fast,  as  in  the 
previous  case.  Klichenmeister  asserts  that  kousso  expels  the  worm 
slowly,  and  in  pieces,  and  that  it  rarely  expels  the  head.  It  ma)' 
cause  slight  nausea  and  even  vomiting.  Its  action  on  the  bowels 
being  very  slight,  it  is  customary  to  follow  this  drug  by  a  mild  pur- 
gative. 

The  bark  of  the  root  of  PuNiCA  granatum  is  another  anthelmintic  in 
use.  It  is  employed  in  India  chiefly  for  tape-worm.  Neligan  directs 
the  maceration  of  two  ounces  of  the  bruised  bark  (of  the  fresh  root  if 
possible),  for  twenty-four  hours  in  two  pints  of  water ;  this  is  to  be 
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then  boiled  down  to  half  the  qiiantity,  strained,  and  divided  into  three 
doses,  one  to  be  taken  at  half-hour  intervals.  Vomiting  often  occurs, 
this,  however,  should  not  prevent  the  giving  of  the  three  doses.  This 
treatment  should  be  repeated  occasionally,  for  foui-  or  five  days  in  suc- 
cession.   Most  practitioners  find  the  dried  root  inert. 

Landriew  and  Baumetz  find  that  the  alkaloid  of  pomegranate,  pel- 
letierine,  is  useful  for  tape-worm.  Fifteen  to  twenty  grains  of  the 
tannate,  followed  in  a  few  hours  by  castor-oil,  will  sometimes  siicceed 
when  other  remedies  have  failed.  Feraud  cured,  completely,  76  per 
cent,  of  his  cases  with  this  alkaloid. 

Kamala  is  much  used  in  India  for  tape-worm.  It  may  be  given  in 
doses  of  from  GO  to  120  grains,  in  honey,  syrup,  or  glycerine.  It 
purges  briskly. 

Areca  nut  is  anuch  used  by  veterinarians  to  expel  tape- worms 
from  dogs,  and  may  be  employed  for  the  same  purpose  in  the  human 
subject ;  it  succeeds  sometimes  when  other  remedies  fail.  Half  or 
a  whole  nut  is  to  be  powdered,  then  mixed  with  some  syi"up,  and 
swallowed. 

Neligan  commends  Turpentine  for  both  the  tape  and  the  round 
worm,  it  is,  however,  more  deadly  to  the  tape-worm.  Turpentine  shordd 
be  given  in  4-drachm  dose  with  one  ounce  of  castor  oil,  it  may  however 
produce  strangury  and  other  unpleasant  symptoms,  and  should  there- 
fore be  kept  in  reserve  and  used,  Filix  mas  failing.  It  is  also  efficacious 
when  used  as  an  injection  for  thread-worms.  Ivtichenmeister  has 
shown  that  it  destroys  tape-worms  within  an  hour. 

Santonin,  the  active  principle  of  worm  seed,  so  called,  is  very 
efficacious  for  round  and  thread-worms,  but  it  is  inoperative  against 
tape-worms.  In  the  treatment  both  of  round  and  thread-worms,  two 
to  foui'  grains,  according  to  the  age,  are  to  be  mixed  with  a  drachm 
or  more  of  castor-oil,  and  taken  early  in  the  morning  before  breakfast, 
repeating  the  dose  two  or  three  mornings  successively.  Such  treat- 
ment seldom  fails  to  bring  aAvay  any  round  or  thread-worms.  San- 
tonin has  been  used,  mixed  with  castor-oil,  as  an  injection  into  the 
rectum  for  thread-worms,  and  Eiichenmeister  found  that  santonin  in 
castor-oil,  mixed  with  albumen,  killed  ascarides  in  ten  minutes,  while 
without  the  oil  the  santonin  had  no  effect.  He,  therefore,  recommends 
it  to  be  given  in  two  to  five-grain  doses  in  an  ounce  of  castor-oil. 
This  quantity  is  of  course  intended  for  adults.  Santonin  may  be 
conveniently  given  in  syrup,  lozenge,  or  ginger-bread.  In  an  obstinate 
case  some  advise  the  administration  of  one  or  two  grains  twice  or 
three  times  a  day,  but  repeated  as  often  as  this  the  medicine  is  very 
apt  to  occasion  sickness  and  vomiting,  with  great  difficulty  in  holding 
the  water ;  hence  children,  if  overdosed  with  it,  are  apt  to  wet  the 
bed  at  night,  and  are  constrained  to  pass  water  very  frequently,  and 
may  be  even  unable  to  hold  it  by  night  or  day.  Santonin  colours 
the  urine  an  orange  hue,  which  changes  to  a  brilliant  scarlet  on  the 
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addition  of  solution  of  ammonia.  It  is  curious  that  this  remedy  will 
sometimes  stay  the  nocturnal  incontinence  of  children  ;  and  even 
when  the  incontinence  is  not  dependent  on  the  presence  of  worms, 
santonin  succeeds  occasionally  where  other  remedies,  including  even 
belladonna,  fail.  It  may  produce  headache,  and  sometimes  it  affects 
the  smell  and  taste  ;  occasionally  it  makes  objects  appear  of  a  green  or 
yellow  colour.  Rose  finds  that  santonin  always  produces  hyperemia 
of  the  retina,  and  he  and  Dr.  Ogston  believe  that  the  colour  is  owing 
to  its  influence  either  on  the  retina  or  brain,  since  it  does  not  colour 
the  structures  of  the  eye.^  Drs.  Ogston  and  Brown  assert  that  san- 
tonin has  produced  cataract  in  the  eyes  of  young  kittens,  but  they 
have  been  unable  to  induce  this  condition  in  adult  cats.  These  gentle- 
men recommend  santonin  in  certain  eye  diseases,  such  as  inflammatory 
and  atrophic  alterations  in  the  retina  and  optic  nerve,  producing  de- 
ficient sight. 

Raimondi  and  Bertini  record  a  case  where  an  ounce  of  santonin 
induced  vomiting,  giddiness,  prostration,  shivering,  lividity,  and 
difficult  breathing,  followed  by  i^epeated  epileptiform  convulsions. 
The  jDatient  recovered. 

Mr.  Whitehead,  of  Manchester,  finds  santonin  useful  in  araenor- 
rhoea.  He  gives  a  ten-grain  dose  on  two  successive  nights  with  almost 
uniform  success,  especially  when  the  amenorrhoea  is  combined  with 
chloro-ansemia. 

Dr.  Amand  Routh  tried  santonin  in  twenty  cases  of  amenorrhcea, 
giving  ten  grains  on  two  successive  nights.  In  seventeen  the  drug 
failed.  He  thinks  it  useless  in  amenorrhoea  with  chlorosis.  When 
santonin  succeeds  it  starts  the  discharge  without  pain. 

Santonin  may  be  conveniently  given  (in  form  of  a  suppository)  for 
thread- worms. 

Of  all  medicines  to  be  swallowed,  santonin  is,  as  we  have  said, 
the  most  effectual  against  thread-worms,  which  parasites  are  said  to 
infest  the  rectum  only.^  Scammony  appears,  also,  to  be  effectual 
against  thread-worms. 

A  variety  of  substances  administered  by  injection  will  speedil}- 
destroy  thread-worms.  Thus,  a  large  teaspoonful  of  common  salt  in 
solution  in  a  tumblerfvil  of  water,  or  an  infusion  of  quassia,  or  a 
drachm  of  sesquichloride  of  iron  in  a  pint  of  water,  are  very  efiica- 
cious  injections  ;  so  also  is  lime-water,  solution  of  alum,  and,  in  fact, 
any  substance  which  will  coagulate  the  albumen  of  the  worms. 

In  the  treatment  of  worms  it  must  always  be  remembered  that  the 
mucous  membrane  is  generally  in  an  unhealthy  state,  secreting  much 
tenacious  mucus,  which  forms  a  favourable  nidus  for  the  development 

1  There  seems  to  be  some  doubt  on  this  point,  some  holding  that  the  media 
are  faintly  stained. 

2  Cobbold  controverts  this,  and  maintains  that  they  infest  the  whole  of  the 
large  gut,  and  may  even  be  in  excess  in  the  csecum. 
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of  worms ;  worms  will  rarely  develop  iu  a  healthy  state  of  the  di- 
gestive canal.  The  foregoing  modes  of  treatment  are  therefore  only 
temporarily  remedial,  and  after  the  expulsion  of  the  worms  the  morbid 
condition  of  the  intestinal  mucous  membrane  must  be  treated.  This 
condition  of  the  intestines  generally  occurs  in  unhealthy  aneemic 
children.  Cod-liver  oil  and  iron  preparations  soon  restore  the  gastro- 
intestinal canal  to  a  healthy  condition. 

Oils,  as  is  Avell  known,  are  reputed  to  l^e  vermicides. 

If  the  foregoing  remedies  fail,  other  medicines  must  be  employed  to 
remove  the  catarrhal  state  of  the  mucous  membrane,  such  as  common 
salt,  chloride  of  ammonium,  and  salts  of  antimony.  Cold-sponging 
and  out-door  exercise,  with  a  judicious  diet,  aid  the  improvement  of 
the  general  health. 


The  two  following  medicines  have  affinities  elsewhere,  and  are 
generally  classed  with  the  stimulating  expectorants,  such  as  the  bal- 
sams, the  fostid  gum  resins,  etc.  Chemically  they  differ  widely  from 
these,  and  perhaps  they  are  best  in  a  separate  group  by  themselves. 

SQUILL 

Contains  several  glucosides — scillitoxin,  scillain,  scillitin. 

Squill  has  a  bitter  taste.  In  full  doses  it  acts  powerfully  on  the 
stomach  and  intestines,  exciting  great  nausea  and  vomiting,  with 
frequent  watery  and  even  bloody  diarrhoea.  Similar  symptoms  are 
likewise  produced  when  the  drug  is  injected  into  the  cellular  tissue, 
or  peritoneal  cavity. 

Squill  is,  however,  never  used  as  an  emetic  or  purgative,  but  almost 
exclusively  as  an  expectorant  in  bronchitis,  and  it  is  generally  given 
in  the  later  stages  of  this  affection.  Milner  Fothergill  used  to  main- 
tain that  the  drug  should  not  be  given  till  the  pulse  became  soft  and 
the  skin  moist;  therefore,  not  till  the  more  acute  stage  of  a  bron- 
chitis had  passed  off. 

Squill  acts  like  digitalis.  This  is  a  very  important  part  of  its 
action,  and  on  many  grounds  it  is  often  classed  with  digitalis.  Thus 
it  retards  the  heart  and  raises  the  blood-pressure ;  the  latter  partly 
by  an  increased  ventricular  energy,  partly  by  a  peripheral  contraction 
of  the  arterioles.  Like  digitalis  it  acts  as  a  diuretic ;  in  part  prob- 
ably by  raising  the  blood-pressure,  as  does  fox-glove. 

Squill  is  hence  a  diuretic  in  heart  disease,  and  it  is  specially  indi- 
cated in  dropsy  of  cardiac  origin.  It  is  given  also  in  other  forms  of 
dropsy,  but  an  acute  inflammatory  condition  of  the  kidney  is  held  to 
contra-indicate  it. 

It  is  often  combined  with  digitalis,  and  it  is  of  special  value  when, 
in  addition  to  cardiac  disease,  there  is  a  bronchitis  with  much  mucous 
secretion. 

T  T 
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An  excellent  combination  is  found  in  most  hospital  pharmacopoeias  ; 
it  is  known  as  the  "  diuretic  pill,"  and  contains  one  grain  each  of 
digitalis,  squill,  and  blue-pill. 

The  indication  of  over-use  of  squill  will  be  found  in  the  occurrence 
of  symptoms  of  gastro-intestinal  irritation. 

SENEGA 

Senega  promotes  the  secretion  of  the  bronchial  mucous  membrane, 
and  probably  that  of  the  other  mucous  membranes.  It  produces  a 
burning,  itching  sensation  in  the  mouth  and  throat. 

Senega  contains  a  glucoside,  variously  called,  but  closely  allied  to, 
if  not  identical  with,  saponin. 

It  is  used  in  chronic  bronchitis,  especially  in  the  case  of  aged 
people,  in  whom  this  disease  is  usually  complicated  with  emphysema. 
Some  give  it  in  croup  and  in  whooping-cough.  It  is  also  reputed  to 
be  diuretic,  and  it  has  been  used  when  the  deficiency  of  urine  is  due 
to  kidney  disease.  "  Infusion  of  senega  (four  to  six  drachms  infused 
in  six  to  twelve  ounces  of  water,  and  taken  during  the  day)  produced 
no  effect  on  the  urine  in  Boker's  experiments,  conducted  on  himself 
and  on  a  pregnant  woman."    (Parkes  on  Urine.) 

The  chief  iise  of  senega  is  as  a  stimulating  expectorant,  and  in  the 
chronic  affection,  as  also  in  the  later  stages  of  the  acute  disease,  it  is 
very  useful.  The  combination  of  senega  with  squill  is  an  excellent 
one. 


SERUM  THERAPEUTICS 

This  class  of  remedy  has  sprung  into  notoriety,  not  to  say  fame, 
within  an  incredibly  short  space  of  time.  It  is  held  by  many  to  in- 
augurate a  new  era  in  the  history  of  treatment,  to  mark  an  essential 
departure  from  older  methods,  and  to  put  us  in  possession  of  means  of 
combating  disease  wholly  different  in  kind  from  those  we  have  hitherto 
relied  on.  Doubtless  a  step  of  the  utmost  importance  has  been  taken, 
and  to  minimize  its  significance  or  ignore  the  immense  possibilities 
which  it  opens  up  would  be  equally  foolish,  but,  at  the  same  time,  it 
would  be  yet  more  disastrous  if  we  were  forced  to  the  conclusion  that 
this  new  adventure  involved  a  break  with  the  old,  and  cast  discredit 
upon  former  wkjs  and  means.  We  need,  however,  have  no  such  fear, 
for,  as  matters  really  stand,  this  newer  treatment  depends  not  upon 
any  new  principle  of  application,  but  upon  a  more  intimate  knowledge 
of  the  chemistry  of  the  tissues  and  the  vital  processes  of  the  lower 
forms  of  life.  We  have  learned  something  of  the  importance  to  the 
economy  of  the  class  of  organs  known  as  the  ductless  glands,  and  that 
even  in  the  case  of  those  glands  which  possess  definite  ducts,  not  all 
the  virtues  elaborated  pass  along  the  duct.     Having  learnt  this 
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much  coucei'uiug  that  which  is  sometimes  named  the  internal  se- 
cretion, it  was  a  comparatively  simple  step  to  search  in  these 
glands  for  the  active  principles  which  must  represent  their  indi- 
vidual value  to  the  system,  and,  in  cases  of  deficiency,  to  supply  the 
defect.  In  like  manner,  from  tlie  study  of  those  diseases  in  which 
pathogenic  organisms  form  an  essential  part,  it  appeared  that  these 
latter  elaborate  chemical  products  of  greater  or  less  toxic  power,  and 
that  hence,  to  a  very  large  extent,  these  diseases  may  be  regarded  as 
toxsemias.  To  determine  the  nature  of  these  toxins,  to  investigate 
the  mode  of  I'eaction  of  the  tissues  to  them  severally,  these  steps 
followed  in  sequence,  and  they  led  np  to  the  discovery  of  the  reaction 
products,  the  anti-toxins,  so-called,  which  tended  to  neutralize  or  over- 
come the  toxins.  To  ajDply  this  knowledge  came  next,  and  it  has 
brought  us  to  the  stage  at  which  we  now  find  ourselves. 

Just  as  in  the  past  products  of  plant  or  animal  origin,  at  one  time 
held  to  be  producible  by  living  tissues  alone,  have  been  built  up 
synthetically  in  the  laboratory,  so  it  is  more  than  probable  that  the 
complex  bodies  formed  by  healthy  gland  tissue  in  the  ordinary  course 
of  normal  metabolism,  as  also  those  other  products  which  result 
during  the  processes  of  disease — the  toxins  and  anti-toxins — will  in 
the  future  be  producible  synthetically.  In  any  case,  whether  this  be 
feasible  or  not,  these  agents  are  not  outside  the  limits  of  chemistry, 
and  their  action  is  subject  to  the  same  laws  which  regulate  the  actions 
of  the  simplest  chemical  bodies.  We  have  hence  no  reason  to  regard 
the  action  of  thyroid  gland  extract  as  more  mysterious  than  the  action 
of  prussic  acid  or  of  arsenic,  and,  in  a  sense,  the  use  of  the  former  is 
more  rational,  less  empirical.  It  is  important  to  bear  this  in  mind, 
because  the  startling  results  which  have  followed  serum  therapy  in 
certain'directions  have  certainly  caused  not  a  little  mystification,  and 
brought  back  upon  us  some  of  the  dangers  of  medisevalism.  So  impro- 
bable, indeed,  are  some  of  the  claims  which  have  been  put  forward  in 
i-espect  of  the  animal  extractives,  that  it  would  be  well  if  all  would 
start  with  this  therapeutic  axiom  :  That  the  greater  the  improbability 
of  a  proposed  treatment,  the  greater  must  be  the  amount  of  evidence 
(by  results)  required  to  establish  it. 

Serum  treatment  falls  into  two  categories  :— 

(1.)  The  use  of  serums,  or  extracts,  obtained  from  organs  or  tissues 
derived  from  the  bodies  of  healthy  animals,  in  the  treatment  of 
diseases  in  which  the  corresponding  organs  or  tissues  are  held  to  be  at 
fault. 

The  term  "  isopathy  "  has  been  used  to  describe  this  method. 

Upon  this  plan  a  case  of  myxoedema,  with  atrophied  thyroid,  is 
rationally  treated  by  supplying  to  the  organism  the  fresh  thyroid'  of 
certain  animals,  or  extracts  from  this  gland.  The  treatment  is  thus 
supplemental,  and  it  is  marvellously  successful.    But  when,  upon  this 
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same  plan,  it  is  suggested  that  a  case  of  granular  kidney  be  treated 
with  powdered  sheep  or  pig's  kidney,  and  we  are  told  that  the  polyuria 
decreases  (a  symptom,  by  the  by,  which  is  probably  conservative,  i.e. 
beneficial),  and  that  the  general  health  improves,  we  are  bound  to 
receive  such  a  statement  with  the  utmost  caution,  and  to  judge  it  by 
French  law.  The  same  should  hold  with  regard  to  the  statement  that 
extract  of  bullock's  heart  is  a  means  of  increasing  the  force  and 
fulness  of  the  pulse,  the  flow  of  urine,  and  the  number  of  blood  cor- 
puscles. 

(2.)  The  use  of  serums  derived  fx-om  the  bodies  of  living  animals 
which  have  been  subjected  to  the  influence  of  various  pathologic 
micro-organisms,  or  of  the  products  of  their  activity.  Such  serums  are 
employed  in  the  treatment  of  the  diseases  which  these  same  micro- 
organisms generate  when  they  gain  access  to  the  human  body. 

This  subject  is  one  of  great  complexity.  On  the  face  of  it,  it  sounds 
homcEopathic ;  examined  into,  its  theory  is  essentially  anti-  or  allo- 
pathic.   It  bids  fair  to  yield  us  valuable  remedies. 

To  go  into  the  theory  of  this  form  of.  serum  treatment  is  quite  im- 
possible here,  but  to  give  it  a  rational  basis  in  however  elementary  a 
form  will  perhaps  be  a  gain.  Very  briefly,  then,  we  have  the  follow- 
ing facts : — 

(a)  A  person  who  has  passed  through  an  infectious  fever  is  found  to 
be  more  or  less  protected  from  infection  by  the  same  poison  which  in 
the  first  place  generated  the  fever.  Either  there  is  present  in  the 
body  (of  this  person)  something  which  is  antagonistic  to  this  poison,  or 
the  tissues  have  been  so  altered  by  the  attack  that  the}^  are  less  sus- 
ceptible to  the  influence  of  the  poison.  We  have  here  the  clinical  fact 
of  protection. 

{b)  It  has  been  shown  for  animals  that  the  blood,  and  fluids 
generally,  of  the  body,  after  an  attack  of  an  infectious  fever,  possess 
properties  which  are  antagonistic  to  the  development  of  the  organism 
(of  this  particular  infection)  within  the  body  of  another  animal.  In 
other  words,  that  these  same  fluids  are  antipathetic.  Experiment  has 
directly  shown  that  by  the  injection  of  such  fluids  we  may  protect  a 
healthy  animal  against  a  lethal  dose  of  the  poison  in  question. 

(c)  It  has  been  further  shown  that  the  properties  in  question  are 
possessed  by  the  serum.  Hence  its  lase,  and  the  name,  serum  thera- 
peutics. 

(cZ)  It  has  been  shown  that  in  man  the  developed  disease  can  be 
treated  by  the  injection  of  the  serums  in  question.  In  other  words, 
that  these  fluids  have  the  power  not  only  of  conferring  immunity — of 
protecting— but  also  of  treating  the  attack  itself — curative  powers. 
In  its  full  sense,  then,  these  serums  appear  to  be  antidotal. 

(e)  It  is  established  that  the  mischief  wrought  by  pathologic  micro- 
organisms is  by  virtue  of  certain  chemical  products  which  they 
elaborate  ;  the  so-called  toxins.     Accordingly  the  name  antitoxins 
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applied  to  the  antidotal  serums  is  a  simple  statement  of  fact,  though 
their  mode  of  action  is  up  to  the  present  most  difficult  of  comprehen- 
sion. 

It  is  probable  that  other  poisons  beside  those  of  bacterial  origin' will 
prove  to  conform  to  the  laws  which  ajDparently  govern  bacterial 
toxins.  Calmette  claims  to  have  established  this  for  the  poison  of 
snake-bite,  a  poison  elaborated,  however,  by  animal  tissues,  and 
Ehrlich  to  have  demonstrated  the  same  for  the  vegetable  principles, 
ricin  (from  castor-oil  beans),  and  abriu  (from  jequirity  seeds).  The 
latter  observer  states  that,  having  established  a  tolerance  for  these 
substances  in  mice,  he  found  that  the  serum  of  ricin  and  abrin-jDroof 
animals  possesses  the  power  of  directly  transmitting  a '  resistance 
against  ricin  and  abrin. 

Should  these  statements  receive  general  confirmation,  the  wide 
application  which  Behring's  law  will  acquire  will  prove  of  fundamental 
importance,  and  a  serious  advance  towards  scientific  therapeutics 
will  have  been  made.    Behring's  law  reads  : — 

"  That  if  an  animal  has  been  artificially  protected  against  a  par- 
ticular infective  agent,  its  blood  or  serum  acquires  the  power,  when 
injected  in  sufficient  quantity  into  another  animal,  of  directly  trans- 
mitting an  immunity  from  that  agent."  ^ 

May  we  be  pardoned  if  we  recall  here  Newton's  law?— "That  action 
and  reaction  are  equal,  and  act  in  opposite  directions.  ..."  In 
other  words,  action  generates  its  opposite— the  toxin  develops  the 
antitoxin. 

It  would  be  almost  as  good  as  going  back  to  Hippocrates  if  we 
could  establish  any  treatment  on  the  solid  basis  built  by  Newton.^ 

The  protective  power  of  serums  has  been  demonstrated  in  animals 
for  the  following  bacterial  infections  :— 

Moiise  septicEemia;  Priedlander's  pneumonia  bacillus;  Frankel's 


^  >  For  this  and  much  that  precedes  we  must  make  special  reference  to 
Kanthack's  clear  exposition  in  his  Jacksonian  Prize  Essay  on  "  Tetanus  Anti- 
toxin," 1895. 

2  It  IS  only  right  however  to  add  that  the  question  of  immunity  is  a  very 
complicated  one,  and  that  we  may  separate  here  the  microbe  from  its  toxin  ; 
thus  It  IS  possible  to  render  the  body  immune  against  the  products  or  poisons 
of  bacillary  life,  though  not  against  the  bacilli  themselves.  To  take  an 
example,  an  animal  may  be  immunized  against  the  poisons  of  the  tetanus 
bacillus,  and  yet  the  bacilli  may  be  able  to  vegetate  freely  in  the  body  of  the 
animal.  Doubtless  these  bacilli  go  on  manufacturing  their  poisons,  but  these 
are  antagonized  as  fast  as  i^roduced.  It  is  conceivable  therefore  that  the 
immunity  conferred  might  not  last  so  long  as  the  life  of  the  bacillus  and 
that  this  latter  might  then  develop  the  effects  of  its  unantagonized  poison 
or  the  immunization  may  be  against  the  bacillus  and  not  its  iDroducts-  it  is 
thus  for  cholera  and  typhus.'  The  ideal  immunity  must  be  against  both  the 
bacillus  and 'its  poisons.  (,S'ee  Koch,  "  Ueber  Neue  Tuberkulin  Praparate," 
JJeiilsche  Med.  WocJiensrJir,,  April  1,  1897.) 
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pneiimococcus  ;  the  typhoid  bacillus  ;  the  vibrios  of  cholera  asiatica  ; 
the  Bacillus  pyocyaneus ;  Streptococci  and  Staphylococci  pyogenes; 
Bacillus  prodigiosus ;  B.  coli  communis. 

The  immunity  bestowed  by  the  inoculation  of  these  serums,  in 
which  are  present  antitoxins  but  no  micro-organisms,  is  to  be  con- 
trasted with  that  immunity  which  is  conferred  by  an  inoculation 
of  the  bacteria  themselves  along  with  their  toxins.  The  former  is 
termed  by  Ehrlich  passive  imnmnity,  the  latter  active  immunity. 

Passive  immunity  is  quickly  effected,  is  less  persistent,  and  varies 
with  the  amount  of  serum  wsed  and  the  degree  of  immunity  acquired 
by  the  animal  supplying  the  serum. 

Active  immunity  does  not  appear  for  days,  not,  in  fact,  till  the 
animal  has  passed  thi'ough  the  stage  of  reaction  occasioned  by  the 
entry  of  the  poison.  Then,  however,  it  is  more  or  less  permanent,  and 
in  degree  it  is  proportional  to  the  intensity  of  the  reaction  rather  than 
to  the  amount  of  vaccine  used.^ 

If  this  be  so,  the  use  of  antitoxin  serums  will  be  of  chief  value  as  a 
means  of  curing  an  attack,  or  of  conferring  a  temporary  immunity 
during  the  crisis  of  an  epidemic. 

As  a  means  of  ensuring  permanent  protection  like  that  conferred  by 
cow-pox  vaccination,  or  the  yet  older  method  of  small-pox  inoculation, 
it  promises  less. 

We  have  yet  to  learn  to  what  extent  the  natural  protection  afforded 
by  a  given  attack  of  an  infectious  disease  is  modified  by  the  use  of 
antitoxin  serums  in  the  treatment  of  the  attack. 

It  should  be  added  that,  so  far  as  we  have  yet  gone,  each  specific 
micro-organism  with  its  toxin  develops  a  specific  antitoxin  within  the 
living  tissues,  and  this  antitoxin  is  operative  only  against  its  corres- 
ponding germ  and  toxin  ;  in  other  words,  the  action  of  each  antitoxin 
is  specific.  Calmette  disputes  this  for  anti-venomous  serum,  which, 
he  says,  is  operative  against  the  bites  of  different  species  of  snakes.- 
We  must  await  further  investigations  upon  this  point. 

Method  of  performing  the  injections  :^ — 

The  specific  pi^otective  substance  may  be  kept  either  in  the  liquid 
form  or  in  the  dried  state  after  drying  the  serum  in  vacuo. 

If  in  the  dried  state,  it  must  be  first  carefully  suspended  and  ground 
up  in  water  or  salt  solution  (0-6  per  cent.),  either  vehicle  having  been 
first  sterilized  by  boiling,  or  we  may  use  sterile  camphor  or  thymol 
water.  The  dried  serum  will  dissolve  only  in  part,  and,  after  vigorous 
shaking  and  allowing  the  solution  to  stand  and  settle,  the  super- 
natant fluid  is  then  to  be  injected.  4 

The  skin  at  the  site  of  the  injection  must  be  carefvilly  washed  with 
some  antiseptic  lotion  before  puncturing. 

The  syringe  and  needle  must  be  carefully  cleansed  immediately 

'  Cf.  Kanthack,  op.  ciL,  section  xiv.       «  Ibid.      «  Ibid. 
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before  and  after  each  injection.  Before  the  injection  the  needle  and 
syringe  and  plunger  should  be  boiled ;  directly  after  use  the  needle 
and  syringe  and  plunger  should  be  carefully  cleansed,  first  with 
sterile  water  (boiled,  but  not  boiling),  then,  after  thorough  washing, 
with  absolute  alcohol,  and  lastly  with  ether.  Perhaps  the  use  of 
the  last-mentioned  may  be  dispensed  with.  Boiling  the  syringe 
and  needle  immediately  after  the  injection  would  lead  to  coagulation 
of  the  adherent  serum,  and  make  more  difficult  the  subsequent 
cleansing. 

The  injection  is  made  directly  under  the  skin,  and  accordingly 
where  the  bulk  of  the  injection  is  large,  the  puncture  should  be  at  a 
spot  where  the  skin  is  loose,  e.g.,  under  the  collar-bone,  at  the  sides  of 
the  chest  or  abdomen,  over  the  back,  or  into  the  buttock  or  outer  part 
of  the  thigh.  Absorption  takes  place  rapidly,  and  it  is  not  necessary 
to  accelerate  this  by  massage. 

Where  the  bulk  to  be  injected  exceeds  25  c.c,  the  injection  must  be 
divided,  and  puncture  made  at  two  or  more  spots. 

The  serum,  carefully  prepared  and  preserved,  is  comparatively 
harmless,  and  for  this  reason  the  dosage  shoiild  eiT,  if  anything,  on 
the  side  of  boldness. 

Koch's  oiScial  S5T."inge  is  the  best  pattern,  viz.,  a  syringe  without 
plunger,  all  the  parts  of  which  can  be  readily  got  at  and  cleansed,  but 
a  syringe  with  asbestos  or  specially  prepared  rubber  plunger  is  in 
some  ways  more  convenient,  and  it  also  admits  of  satisfactory  cleans- 
ing. The  needle  should  fit  directly  on  to  the  glass  of  the  cylinder 
without  screw,  as  in  Koch's  syringe. 

With  the  strength  of  serums  now  prevailing,  the  most  useful 
capacity  of  syringe  will  be  not  less  than  10  c.c. 

Whilst  practising  injections  for  the  treatment  of  bacterial  infec- 
tions, we  must  not  neglect  to  treat,  according  to  present  methods,  the 
local  infection  if  accessible.  Local  antiseptic  treatment  will  accord- 
ingly continue  unchanged. 

We  will  now  take  seriatim  the  various  antitoxin  serums,  and  then 
the  tissue  serums  and  extracts  of  the  isopathic  group. 

Antitoxic  Serum  in  the  Treatment  of  DijyJitheria.— This  treatment, 
though  still  under  investigation  and  not  unlikely  to  undergo  modifica- 
tion in  its  details,  has  passed  the  stage  of  preliminary  trial.  It  has 
been  very  extensively  used,  and  upon  the  basis  of  the  statistics  ^  so 
obtained,  its  employment  is  not  only  justified,  but  more  or  less 
urgently  called  for,  in  the  severer  cases  of  pharyngeal  diphtheria  and 
in  the  laryngeal  group  as  a  whole,  in  particular,  in  those  cases  of 
the  latter  group  in  which  tracheotomy  has  been  performed.  In  the 
extensive  class  of  mild  cases  of  pharyngeal  diphtheria,  and  in  the  yet 

I  The  lowering  of  the  mortality  in  the  Metropolitan  Asylums  Board  Hospitals 
on  all  cases,  is.  less,  striking  than  that  obtained  on  the  Continent  generally^ 
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larger  class  nf  snspip.ions  throat  cases  an  immediate  vigorous  local 
treatment,  the  essence  nf  wliinli  is  frequent  application,  will,  possiblj-, 
be  all  that  is  needed. 

We  shall  do  well  to  loolv  for  the  indications  for  treatment,  local  or 
general,  to  clinical  appearances  rather  than  to  the  results  of  bacterio- 
logical examination.  This  for  two  reasons  :  (1)  because  we  must  wait 
at  the  least  twelve  hours,  in  general  not  less  than  twenty-four  hours, 
before  we  can  obtain  these  bacteriological  results  ;  ( 2)  because  in  a 
considerable  number  of  cases  which,  clinicallj',  are  diphtheria,  and 
which  show  a  mortalitj'^  even  slightly  higher  than  the  general  diph- 
theria death-rate,  one  or  more  bacteriological  examinations  have 
failed  to  discover  the  specific  germ.^  But  Ave  can  neither  wait  twenty- 
four,  nor  even  twelve  hoiirs,  before  beginning  treatment,  nor  can  we 
overlook  those  cases  which,  as  above  stated,  are  to  all  intents  and 
purposes  diphtheritic,  yet  give  negative  results  bacteriologicall3\ 

A  vigorous  local  treatment  should  be  maintained  during  the 
antitoxin  treatment — this  has  been  the  practice  at  the  Board  Hospitals 
throughout^ — and  it  is  thoroughly  reasonable  that  we  should  attack 
with  antiseptics  those  foci  of  bacilli,  where  the  poison  is  elaborated,  at 
the  same  time  that  we  treat  the  poisoned  blood  state. 

As  to  dosage,  it  is  the  practice  now  to  standai'dize  the  various  serums 
in  use  according  to  the  standard  proposed  by  Behring  as  follows  : — An 
arbitrary  strength  of  diphtheria  poison  is  first  selected,  of  which  a 
definite  dose  will  kill  a  guinea-pig  of  fixed  weight,  within  three  da3-s 
at  most :  next  the  strength  of  the  antitoxic,  serum  is  measured  hj  the 
amount  requisite  to  neutralize  a  given  dose  of  this  poison. 

Behring's  unit  of  immunization  is  one  cubic  centimetre  of  antitoxic 
serum  of  such  strength,  that  one  part  of  it  will  neutralize  ten  parts 
of  the  normal  diphtheria  poison. 

To  neutralize  the  poison  in  the  human  body  in  a  given  case  of 
diphtheria,  600  to  1,000,  or  even  more,  immunization  units  are  in 
general  required,  i.e.,  GOO  to  1,000  c.c.  of  antitoxic  serum  of  the  above 
strength.  These  quantities  would  be  far  too  large  to  be  of  practical 
use,  and  accordingly  Behring  sends  out  his  serum  in  strength,  60 
(No.  1),  100  (No.  2),  or  140  (No.  3),  times  as  great  as  the  above  serum. 
Of  serums  of  these  strengths,  10  c.c.  will  contain  the  required  dose, 
and  each  bottle  of  10  c.c.  capacity  sent  out  contains  this  dose  ;  there- 
fore 600,  1,000,  or  1,400  immunization  units  respectively. 

The  Report  of  the  Metropolitan  Asjdums  Board  Hospitals  recommends 
that  1,000  Behring's  immunization  units  should  be  injected  every  12 
hours  for  the  first  24,  36,  or  48  hours,  according  to  the  gravity  of  the 
case,  and,  "if  necessary,  a  subsequent  injection  of  half  the  amount  daily 
for  such  time  as  the  exudation  membrane  may  remain  adherent  " 

1  See  Metropolitan  Asylums  Board  Eeport  upon  the  use  of  Antitoxic  Serum 
in  the  treatment  of  Diphtheria  during  the  year  1895  (p.  12). 

2  See  also  Escherich,  Diphtheria,  Croiqj,  Serum  Therapji,  "Wien,  1895. 
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(p.  27).  This  dosage  lias  been  regulated  according  to  the  severitj'  of 
the  case,  rather  than  by  the  weight  or  age  of  the  patient.  In  Merck's 
Annual  Report  the  same  initial  dose  of  1,000  vinits  is  given  as  the 
recognised  dose.^ 

The  s3'-riuge  should  be,  therefore,  of  10  c.c.  capacity,  and  it  may  be 
either  the  ball  syringe  of  Koch,  without  piston,  or  it  may  be  a  piston 
syringe  witli  asbestos  'or  special  rubber  plunger,  as  used  by  Aronson 
and  others.  Each  instrument  must  be  kept  strictly  aseptic.  What- 
ever the  fluid  used,  it  should  be  seen  that  its  strength  is  stated  in 
immunization  units  upon  the  label,  and  that  the  dose  administered 
contains  the  required  number  of  units — 600  to  1,000  or  1,400  ;  also  that 
the  fluid  comes  from  a  source  of  repute.  In  this  countiy  there  is  the 
serum  of  the  British  Institute  of  Preventive  Medicine,  or  that  pre- 
pared under  Dr.  Sims  Woodhead's  direction  at  the  laboratories  of  the 
Royal  Colleges,  also  Klein's  antitoxic  serum,  etc.,  or  we  may  use  the 
serum  of  Behring  (Fabrik  :  Hochst  -  am  -  Main) ;  Aronson  (Berlin  : 
Schering's  Fabrik) ;  E.  Merck  (Darmstadt) ;  Roux  (Institut  Pasteur  : 
Paris),  etc. 

At  a  higher  price  Behring's  serum  can  be  obtained  in  greater  con- 
centration than  the  above,  so  that  2  c.c,  about  32  minims,  contain 
the  required  1,000  units.^ 

The  serum,  if  kept  in  a  cool  place  away  from  the  light,  may  be  pre- 
served at  the  least  several  months  ;  its  keeping  powers  are  increased 
by  the  presence  of  O'S  per  cent,  of  carbolic  acid,  and  this  allows  any 
residual  quantity  left  over  after  opening  the  bottle  to  be  utilized  with- 
in a  short  time  of  the  opening. 

The  site  of  the  injection  should  be  into  parts  where  the  skin  lies 
loosely,  e.g.,  below  the  clavicle,  or  into  the  sides  of  the  chest,  or 
abdomen,  or  into  the  back ;  the  outer  part  of  the  thigh  is  a  convenient 

1  In  the  Metropolitan  Asylnms  Board  Eeport  for  the  year  1896,  the  dosage 
is  placed  still  higher.  It  is  there  stated  that  for  mild  cases  2,000  imits  on  the 
first  day  will  he  enoxigh,  "but  when  as  sometimes  happens  the  symptoms 
have  progressed  very  rapidly  even  in  a  few  hours,  a  larger  amount  must  be 
given."  No  limit  is  however  set  to  the  number  of  units  which  may  be 
injected  without  harm,  except  the  limits  of  the  bulk  of  the  serum  requisite. 
The  stronger  solutions  now  made  contain,  some  4,000  in  10  c.c,  some  even 
8,000  units  in  10  c.c.  With  such  serums  the  advice  given  is  to  adminster  in 
severe  cases  8,000  to  12,000  units  when  the  patient  is  first  seen,  and  to  follow 
this  by  2,000  to  8,000  units  every  12  hours  for  the  next  24  or  48  hours  or 
longer,  according  to  the  gravity  of  the  case  and  the  persistence  of  the  local 
infection  (p.  11  of  the  Report). 

-  America  seems  to  have  led  the  way  in  the  use  of  higher  grade  antitoxin 
serums.  The  lower  grade  serums,  Nos.  1  and  2  (Behring),  are  scarcely  used 
there, and  higher  grades,  Nos.  4,  5,  G,  and  7,  have  been  added  to  the  list;  these 
strengths  contain,  respectively,  200,  800,  400,  and  500  units  in  each  cubic 
cenlimelre.  The  advantage  of  the  smaller  bulk,  of  such  serums,  required  for 
injection  is  obvious,    (See  Lancet,  August  22,  1896,  p.  558.) 
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site.  Absorption  takes  place  rapidly,  and  massage  is  not  necessary  to 
aid  this. 

For  the  reason  that  you  can  stay  the  poisonous  action,  but  can- 
not undo  the  mischief  which  has  taken  place,  it  is  important  that 
the  injection  should  take  place  early,  if  possible,  within  the  first 
three  days:  statistics  point  clearly  to  the  importance  of  this 
(Metropolitan  Asylums  Board  Eeport,  p.  13).  ^ 

The  good  effects  of  the  serum  are  of  two  kinds,  viz.,  upon  the  local 
process,  a  separation  of  the  membranes  and  a  prevention  of  extension 
of  the  same,  and  upon  the  general  state,  an  improvement  in  the  ap- 
pearance and  manner  of  the  patient  and,  in  general,  the  disappearance 
of  the  toxic  symptoms.  According  to  Escherich  the  septic  cases  of 
diphtheria  are  but  little  influenced  by  antitoxin.  The  effect  upon 
the  local  process  is  often  more  demonstrable  than  that  upon  the 
general  state. 

Toxic  effects  to  be  ascribed  to  the  injection  of  the  serum  are  :  the 
development  of  a  rash,  urticarial  or  erythematous ;  sometimes  it  is 
blotchy,  sometimes  measty,  septicsemic  or  scarlatiniform  in  appear- 
ance ;  at  times  there  is  an  accompanying  pyrexia. 

The  rash  generally  appears  about  the  end  of  the  second  week 
(11th  to  14th  day) ;  it  may  appear  earlier  or  slightly  later.  Further, 
there  may  be  joint-pains,  in  a  small  percentage;  pyrexia  with  or 
without  rash  or  joint-pains  in  a  certain  number ;  abscess  at  the  site 
of  the  injection,  in  some  2  per  cent. 

The  normal  sequelae  of  diphtheria  are  not  diminished  by  the  treat- 
ment, indeed,  the  whole  group  appear  to  be  increased — some,  inap- 
preciably, some,  e.g.,  albuminuria  and  paralyses  moi-e  distinctly.  There 
is,  however,  no  proof  that  the  tendency  to  nephritis,  a  rare  sequel  of 
diphtheria,  is  increased  by  antitoxin.  On  the  whole,  these  drawbacks 
are  insignificant  when  compared  with  the  advantages. 

Antitoxin  itself  is  generally  regarded  as  quite  harmless,  and  the 
above  toxic  effects  are  stated  to  be  the  result  of  by-products  which 
contaminate.  The  rare  effect,  local  abscess,  will  be  best  avoided 
by  a  strict  attention  to  the  cleanliness  of  the  needle  and  sjTinge. 

Diphtheria  antitoxin  is  also  used  as  a  prophylactic  to  protect  against 
infection.  The  value  of  this  proceeding,  though  clearly  established 
for  animals,  experimentally,  is  more  difficult  to  test  clinically.  It 
would  seem,  however,  that  the  protection,  if  conferred,  lasts  but  a 
short  time,  probably  not  more  than  a  few  weeks, ^  and  therefore  its  use 

1  The  Metropolitan  Asylums  Board  Beport  on  the  use  of  diphtheria  anti- 
toxin in  1896  confirms  and  strengthens  the  conclusions  arrived  at  in  their 
Beport  for  1895.  On  the  value  of  early  injection  the  Eeport  says  :  "  A  dose 
of  2,000  units  will  usually  secure  a  result  on  the  first  daj'  which  50,000  will 
not  effect  on  the  fourth."  An  increase  in  the  complications,  especially  albu- 
minuria and  paralysis  is  noted,  but  little  importance  is  attached  to  this. 
The  Report  is  signed  by  all  the  superintendents  except  one. 

"  Heubner,  Behandhincj  der  Diphtlierie,  1895. 
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will  be  limited  to  times  of  especial  exposure  to  infection.  The  dose 
required  to  protect  is,  as  we  should  expect  it  to  be,  much  smaller 
than  that  needful  to  overcome  the  developed  disease.  Behring  pro- 
posed GO  to  160  units  for  this  purpose.  Heubner  in  sixty-four  cases 
(children)  began  with  150  units  and  later  tised  200  units  ;  he  saw  no 
ill-effects  from  the  process,  and  recommends  it  to  meet  the  danger 
of  an  epidemic.  We  must  wait  further  evidence  upon  this  use  of 
antitoxin. 

Glanders. — The  toxins  which  are  produced  in  cultures  of  the  glanders 
bacillus  have  been  separated,  and,  in  concentration,  as  a  glycerine 
extract,  are  known  as  mallein ;  the  active  substances  have  also  been 
obtained  in  a  dry  form.  Mallein  is  useful  diagnostically  to  detect  the 
presence  of  the  infection  of  glanders  in  horses  ;  it  has  been  said  to  be 
capable  also  of  conferring  immunity  on  certain  animals,  and  of  curing 
the  developed  disease,  and  it  has  even  been  emplo3'ed  in  man  in  the 
treatment  of  chronic  glanders,  but  this  latter  application  is  too 
unworked  to  afford  data  of  any  value.^ 

Bonome  following  Babes  has  administered  mallein  in  the  treatment 
of  chronic  glanders  in  man  with  good  results,  i.e.,  improvement.  He 
injected  two  or  three  drops  on  several  occasions,  and  subsequently 
continued  the  injections  of  -^q-^  cc,  about  a  drop  or  a  little  tinder, 
at  intervals  of  two  or  three  days.  This  treatment  was  followed  in 
a  couple  of  months  by  marked  improvement,  local  and  general. 
Glandered  horses  treated  on  the  same  lines  improve.  (Sims  Wood- 
head,  Allbutt's  System  of  Medicine,  1897.) 

Anthrax  (malignant  pustule,  Woolsorters'  disease). — Though  much 
work  has  been  done  in  respect  of  the  attenuation  of  the  anthrax 
bacillus,  and  in  the  way  of  protective  inoculations  of  sheep  and  cattle, 
according  to  the  method  of  Pasteur,  there  is  at  present  no  serum 
therapy  available  for  the  treatment  of  the  developed  disease  in  man. 
Local  and  general  methods  of  treatment  remain  therefore  unchanged. 

Asiatic  Cholera. — The  specific  organism  of  this  disease,  a  spirillum, 
of  which  there  appear  to  be  several  pathogenic  varieties,  is  not  found 
in  the  blood,  and  the  symptoms  which  it  causes  are  due  to  the  absorp- 
tion of  tox-albumins,  or  of  toxins  mixed  with  albuminous  substances, 
which  are  elaborated  in  the  alimentary  tract  by  the  spirilla. 

Many  experiments  prove  that  susceptible  animals  may  receive 
immunity  by  the  injection  of  small  doses  of  attenuated  cultures  of 
the  specific  organism,  or  by  injecting  larger  quantities  of  sterilized 
cultures  ;  in  the  latter  case  the  protection  must  be  conveyed  by  some 
antitoxin.  It  would  seem  that  specific  differences  exist  between  the 
several  varieties  of  the  cholera  organism,  so  far  as  the  conveyance  of 

'  Cf.  Sternberg,  Immunity  and  Serum  Therapy,  pp.  174-181. 
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immunity  is  concerned,  ca  culture  protective  against  one  variety  proving 
ineffectual  against  another. 

In  Spain,  in  1885,  during  the  epidemic  of  cholera  then  prevailing, 
Dr.  FerrAn  inoculated  human  beings  on  a  large  scale  with  pure 
cultures  of  the  comma  bacillus  in  bouillon.  Each  person  received 
1  c.c.  in  each  arm,  and  after  five  days  re-inoculations  were  in  many 
cases  performed.  The  adverse  report  of  the  French  Commission  on 
Dr.  Ferran's  practice  seems  to  have  been  too  hasty  and  summary,  and, 
according  to  Shakespeare's  Report  to  the  U.S.  Government,  authentic 
official  statistics  collected  after  the  visit  of  the  French  Commission 
point  strongly  to  the  value  of  FerrAn's  method. 

More  recently  M.  Haffkine  has  devised  a  method  of  vaccination, 
which  has  been  extensively  tried  in  India  with  very  satisfactory 
results. 

Everything  points  to  the  view  that  the  serum  of  animals  which 
have  acquired  immunity  contains  a  substance  which  could  be  used 
curatively,  but  the  method  for  obtaining  this  still  waits. 

As  Sternberg  points  out,  protective  inoculations  are  not  likely  to 
take  place  upon  any  large  scale,  because  preventive  measures  properly 
carried  out  are  in  themselves  very  efiicient.^ 

Small-pox.— Oi  protection  against  this  disease  by  vaccination,  a 
method  which  has  stood  the  test  of  time,  we  need  say  nothing.  It 
superseded  an  older  method  by  inoculation.  No  antitoxin  has  been 
isolated  from  the  blood  of  immune  animals,  e.g.,  calves  which  have 
been  vaccinated,  and  are  therefore  protected,  or  from  the  blood  of 
patients  who  have  passed  through  an  attack  of  small-pox,  but  the 
researches  of  Sternberg  and  of  Kinyon  are  very  strongly  suggestive 
of  the  presence  of  an  antitoxin.  The  use  of  the  serum  of  immune 
animals  as  a  ciu-ative  agent  in  attacks  of  small-pox  has  been  tried  on 
a  limited  scale,  but  without  definite  results. 

Hydrophobia.— A.  micro-organism  is  suspected  in  this  disease,  but 
has  not  yet  been  demonstrated.  By  various  methods  the  poison  of 
rabies  may  be  attenuated  and  so  modified  that,  when  inoculated  into 
animals,  it  will  confer  protection  against  the  disease  without  itself 
producing  symptoms.  The  material  inoculated  is  an  emulsion  of  the 
spinal  cord  of  a  rabid  animal ;  in  general  the  rabbit  is  selected.  By 
keeping  in  a  dry  atmosphere  the  virulence  of  such  spinal  cord  becomes 
more  and  more  attenuated.  Inoculations  of  this  same  material  on 
human  beings  who  have  been  bitten  by  rabid  animals  have  been 
practised  on  a  very  extensive  scale  at  the  various  Pasteur  institutes. 
The  method  of  inoculation  is  that  known  as  "  intensive  "  ;  it  consists 
in  the  giving  of  a  series  of  injections,  beginning  Avith  a  virus  of  much 
attenuation  and  ending  with  a  strong  virus.    The  statistics  of  the 

1  Sternberg,  Immunity  and  Serum  Therapy,  1896.  Consult  this  authority 
for  the  above  statements, 
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above-named  institutes  claim  a  reduction  in  the  mortality  to  under 
1  per  cent,  among  those  who  have  been  bitten  by  an  animal  proved  to 
be  rabid. 

From  experiments  upon  animals,  it  would  appear  that  intravenous 
injections  of  the  virus  will  answer  just  as  well  as  the  ordinary 
inoculations.  Tizzoni  and  Ceutanni  have  developed  a  serum  therapy, 
using  the  blood  serum  of  animals  rendered  immune  ;  they  hold  that 
their  method  will  be  found  applicable  at  any  time  during  the  period  of 
incubation,  even  "up  to  the  moment  of  the  appearance  of  symptoms 
of  rabies."  According  to  Sternberg  (whom  consult  in  reference  to  the 
above),  the  authors  are  engaged  in  preparing  an  antitoxin. 

It  is  right  perhaps  to  add  that  the  Pasteur  treatment  of  rabies  has 
been  very  much  discussed  and  combated  ;  as  Osier  puts  it,  "  there  is 
still  much  discussion  as  to  the  full  value  of  this  method." 

Tetanus. — This  disease  has  been  treated  by  the  injection  of  an 
antitoxin,  hut  the  evidence  as  to  its  value  is  at  present  very  conflict- 
ing. The  reasons  for  this  perplexity  may  be  thus  stated  (see  Kant- 
hack)  : — (1)  The  difficulty  in  determining  the  mortality  of  the  natural 
disease ;  this  mortality  has  been  estimated  variously  by  different 
authorities — at  from  80  to  90  per  cent,  according  to  some,  and  21 
per  cent,  according  to  others. 

(2)  The  known  difference  in  the  mortality  which  obtains,  according 
as  the  disease  develops  i-apidly  or  not;  in  general  the  shorter  the 
incubation  period  the  more  fatal  the  disease.  The  difficulty  stated 
in  No.  1  results,  Kanthack  says,  from  the  carelessness  observed  in 
respect  of  the  separation  of  acute  from  chronic  cases. 

(3)  It  seems  further  doubtful,  according  to  a  statement  by 
Albertoni,  whether  the  statistics  of  certain  southern  observers  may 
be  trusted,  i.e.,  whether  some  of  the  cases  of  unsuccessful  antitoxin 
treatment  were  not  suppressed. 

Kanthack  concludes  that  the  serum  treatment  does  not  seem  to 
have  changed  the  prognosis  in  acute  and  serious  cases,  though  in  the 
milder  cases  it  has  appeared  to  lessen  the  spasms,  the  pain,  and  the 
distress. 

The  serum  most  in  use  is  that  of  Tizzoni  and  Oattani,  which  may 
be  obtained  from  Merck  in  the  dry  state,  but  Behring  also  prepares 
an  antitoxin.  Kanthack  quotes  the  total  statistics  of  treatment  at  68 
cases,  with  26  deaths,  i.e.,  a  percentage  mortality  of  38-23  per  cent. 

Modern  practice  recommends  a  large  dosage  to  the  extent  even  of 
100  c.c.  of  the  serum;  the  largest  dose  to  be  injected  at  one  spot 
should  not  exceed  25  c.c.  This  100  c.c.  would  represent  a  maximum 
initial  dose,  subsequent  dosage  to  depend  upon  symptoms  and  results. 

Osier  sets  the  dosage  at  20  to  30  c.c.  of  the  fluid  serum  for  the  first 
dose,  15  to  20  c.c.  evefy  5  or  10  hours  after,  according  to  need. 
Tizzoni,  he  says,  advises  2-25  grammes  of   his  dry  antitoxin  as  a 
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first  dose  and  0-6  gramme  for  subsequent  doses.  As  stated,  tlie 
tendency  is  to  raise  the  dosage  even  to  100  c.c.  of  the  fluid  serum. 

Tetanus  antitoxic  serum  may  be  obtained  from  the  Institute  of 
Preventive  Medicine. 

Snake  poison.— We  owe  to  Professor  Calmette,  of  Lille,  the  discovery 
and  development  of  a  serum  treatment  for  this  form  of  poisoning.  At 
the  Pasteur  institute  of  Lille,  under  his  directions,  the  "serum  anti- 
venimeux  "  is  prepared  from  horses  which  have  been  rendered  immune 
to  the  venom  of  serpents.  Calmette's  experiments  with  this  serum 
prove  incontestably  its  power  to  protect  animals  against  the  bites 
of  serpents,  and  its  power  to  antagonize  the  effects  of  the  poison  when 
injected  after  infection.  The  latter  power  may  be  exhibited  and 
prove  successful  even  when  the  animal  is  near  death.  In  this  country 
Prof.  Fraser  has  confirmed  Calmette's  results.  The  serum  has  been 
used  in  a  certain  number  of  cases  on  man  and  with  excellent  results. 
Calmette  quotes  eight  such  cases, ^  in  all  of  which  the  nature  of  the 
snake  bite  was  accurately  determined  by  the  capture  of  the  animal, 
or  by  other  evidence  considered  to  be  indisputable.  His  conclusions 
are  thus  set  down :  ^ — 

The  treatment  of  poisonous  snake  bite  should  consist  in  the  use  of 
hypodermic  injections  of  the  antivenomous  serum ;  of  this  a  dose  of 
10  c.c.  will  suffice  in  most  cases,  but  in  severe  cases  or  in  those 
receiving  belated  treatment  it  may  be  necessary  to  inject  two  or 
three  such  doses  at  once  ;  the  ordinary  precautions,  aseptic,  are  to 
be  adopted,  as  in  all  other  cases  of  hypodermic  injections.  Should  the 
symptoms  be  very  urgent,  and  death  threaten,  the  injection  is  to  be 
made  directly  into  some  superficial  vein ;  the  antivenomous  serum  is 
efficacious  against  the  bites  of  all  kinds  of  venomous  serpents,  also 
against  the  bites  of  scorpions ;  the  use  of  the  serum  does  not  contra- 
indicate  any  of  the  precautions  to  be  adopted  for  the  prevention  of 
absorption  of  the  poison  from,  or  its  destruction  in,  the  wound,  and 
therefore  a  ligature  should  always  be  placed  on  the  limb  above  the 
bite,  and,  in  every  case,  the  bite  should  be  carefully  washed,  either 
with  a  solution  of  chromic  acid,  1  per  cent.,  or  better  still  with  afresh 
made  solution  of  hypochlorite  of  lime  in  boiled  water,  1  in  60.  There 
is  no  use  in  cauterizations  of  the  wound,  a  good  antiseptic  dressing 
being  all  that  is  required  for  local  treatment  ;  frictions  of  the  surface 
may  be  used  to  rouse  the  patient,  but  nervine  stimulants,  such  as 
coffee  and  alcohol,  are  harmful  rather  than  useful. 

The  treatment  of  animalSj  bitten  by  serpents,  is,  of  course,  on  the 
same  lines. 

Streptococcus  infection. — In  the  pyogenic  affections  so-called,  under 
which  we  find  classed   puerperal  fever,  erysipelas,  certain  acute 


*  Annalea  de  VInstilut  Pasteur,  March,  1897.        *  Op.  ci<.,  pp.  236,  237. 
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abscesses,  etc.,  a  streptococcus  is  present.  A  number  of  experiments 
have  been  made  on  the  subject  of  this  infection,  and  it  has  been  found 
possible  to  render  animals  immune  to  this  microbe,  and  to  develop  in 
the  serum  of  such  animals  during  immu.uization  an  antitoxic  power. 
In  man  the  application  of  anti-streptococcus  serum  to  the  treatment 
of  disease  has  been  made  in  this  country  by  Messrs.  Ballauce  and 
Abbott  1  in  a  case  of  hfBmorrhagic  septicaemia ;  by  Dr.  Coleman  and 
Mr.  T.  G.  Wakeling^  in  another  case  of  septicEemia  ;  by  one  of  our- 
selves,'^ most  successfully,  in  a  case  of  malignant  endocarditis,  in  two 
other  cases  of  the  same  disease  the  malady  was  not  overcome,  though 
in  one  the  serum  seemed  temporarily  to  act  beneficially.  Dr.  A.  E.  W. 
Fox,  of  Bath,'*  reports  a  case  of  malignant  endocarditis  treated  by  the 
serum,  which,  though  not  successful  in  averting  death,  seemed  to 
ameliorate  the  symptoms  and  to  encourage  to  further  trial.  In  scarlet 
fever  of  septic  type  Dr.  Knyvett  Gordon^  reports  a  case  which  ap- 
peared to  react  most  successfully  to  the  use  of  the  serum,  and  he 
makes  the  suggestion  that  this  treatment  may  prove  valuable  in  any 
case  of  scarlet  fever  which  takes  on  a  septic  character,  whether  or 
not  a  septic  condition  of  the  throat  exist,  which  is  sufficient,  appar- 
ently, to  account  for  the  poisoned  blood  state. 

The  possibilities  of  the  utilization  of  this  serum  are  great,  seeing 
the  wide  range  of  septicEemic  conditions  and  the  tendency  which  so 
many  forms  of  disease  show  to  take  on  a  septic  character.  In  the 
case  of  ulcerative  endocarditis,  as  is  well  known,  various  forms  of 
micro-organisms  have  been  found  in  the  endocardial  lesions,  the  most 
common  being  streptococci  and  staphylococci,  and  in  the  successful 
case  of  this  disease  above  quoted  streptococci  were  found  in  the 
blood.  Here  then  was  a  septic  blood  state,  such  as  has  characterized 
the  several  cases  above  mentioned  and  the  other  scattered  cases  of 
disease  which  have  been  treated  by  anti-streptococcic  serum.  Septi- 
csemic  symptoms  will  be  the  indication  generally  for  its  use,  but  we 
should  in  every  case  endeavour  to  discover  the  nature  of  the  organisms 
in  any  existing  local  lesion,  as  well  as  the  presence  of  such  in  the 
blood  itself.  According  to  some  authorities  it  is  only  streptococcic 
infection  which  yields  to  this  serum,  but  it  is  probably  too  early 
yet  to  accept  this  statement  without  reserve,  and,  indeed,  some  ob- 
servations of  Emmerich  (c/.  Sternberg)  indicate  that  the  serum  of 
streptococcic  septicsemia  in  rabbits  has  a  restraining  influence  over 
anthrax  infection  in  the  same  animals. 

Of  more  practical  importance  is  the  question  of  dosage :  this,  for 
the  present,  will  have  to  be  more  or  less  tentative  in  each  case,  and 
it  will  have  to  vary  with  the  urgency  of  the  symptoms  in  each 
individual  case.  We  would  suggest  that  in  any  severe  case  it  will 
be  well  to  begin  with  not  less  than  20  c.c.  of  the  serum  as  a  first 

'  Bril.  Med.  Journ.,  July  4, 1896.        Brit.  Med.  Journ.,  Sept.  12,  1806. 
8  Lancet,  Oct.  17,  1896.     •  Lancet,  Feb.  20, 1897,    ^  Lancet,  Jan.  2, 1897. 
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dose,  and  to  follow  this  by  doses  of  10  c.c.  every  day  or  every  other 
day  till  some  distinct  impression  is  made  upon  the  disease.  We  shall 
of  course,  be  on  the  look-out  for  any  adverse  local  or  general  symptoms 
which  may  be  attributable  to  the  serum  itself  and  must  be  guided  by 
any  such  as  they  arise,  but  in  our  owu  case  of  ulcerative  endocarditis 
on  only  one  occasion  out  of  6  injections  did  any  local  signs  (pain) 
arise  or  any  general  symptoms  (rise  of  temperature) ;  both  of  these  re- 
actions were  very  transient.  The  dose  of  20  c.c.  above  mentioned  was 
of  serum  provided  by  the  British  Institute  of  Preventive  Medicine, 
and  it  was  given  to  a  boy  of  13  years,  it  could  probably,  therefore, 
be  exceeded  considerably  in  the  case  of  an  adult ;  it  would  however 
be  best  in  the  case  of  adults  with  symptoms  of  urgency  to  keep  the 
first  dose  at  20  c.c,  and  to  repeat  this  dose,  or  give  10  c.c,  according 
to  the  needs  of  the  case  at  an  interval  of  12  hours  and  so  forth.  In 
this  way  the  procedixre  will  be  more  under  control.  In  Dr.  Knyvett 
Gordon's  case  of  scarlet  fever  10  c.c  of  the  "  serum  anti-streptococ- 
cique  "  of  the  Institut  Pasteur  were  injected  into  a  boy  of  6  years  of 
age ;  this  dose  was  repeated  on  the  following  day  ;  no  more  injections 
were  required.  Mr.  Lenthal  Cheatle^  has  recorded  the  results  of  the 
anti-streptococcic  serum  in  four  cases  of  acute  infection,  two  of  which 
he  regarded  as  pure  streptococcic  infections  and  two  as  mixed  in- 
fections ;  local  su.rgical  and  antiseptic  measures  were  also  adopted. 
Mr.  Cheatle's  results  are  not  at  all  conclusive  in  favour  of  the  serum, 
but,  as  he  points  out,  the  disease  was  well  advanced  in  all  the  cases 
before  the  serum  was  resorted  to.  His  cases,  however,  are  in- 
teresting from  the  point  of  view  of  dosage,  for  he  advanced  this  so 
that  30  c.c,  35  c.c,  and  in  one  case  75  c.c  were  given  at  a  dose, 
without  any  evidence  of  bad  symptoms,  local  or  general,  attributable 
to  the  serum.2 

In  Ballance  and  Abbott's  case  the  serum  of  the  Institut  Pasteur 
was  employed  (Marmorek's  serum),  and  as  the  result  of  watching 
their  case  they  suggested  that,  in  a  similar  case,  20  c.c.  should  be 
given  at  first  and  then  7  c.c.  every  4  hours.  Not  a  few  isolated 
reports  of  the  use  of  Marmorek's  serum  are  to  be  found  in  Continental 
literature.  Consult  Merck's  Eeport  for  1896  (March,  1897).  It  would 
appear  from  the  statements  of  Aronson  and  other  au.thorities  that  the 
anti-streptococcic  serum  as  yet  obtainable  is  neither  very  permanent 
nor  of  well-defined  strength  ;  moreover,  it  is  not  quite  certain  whether 
there  may  not  be  more  than  one  kind  of  streptococcus.  The  dosage 
hence  which  we  have  recommended  must  be  regarded  as  tentative 
and  provisional. 

Typhoid  i^e^;er.— According  to  Osier ^  dead  cultures  of  typhoid 
bacilli  grown  in  thymus  bouillon  have  been  used  by  E.  Frankel  in 
'  Lancet,  Jan.  2,  1897. 

2  This  was  obtained  from  the  British  Institute  of  Preventive  Medicine. 
'  Practice  of  Medicine,  2nd  edit.,  1895. 
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the  ti-eatment  of  the  disease.  He  injects  0-5  c.c.  of  such  cultures, 
deeply,  into  the  muscular  tissue  of  the  lateral  gluteal  region;  on  the 
following  day  1  c.c.  is  injected,  and  then  an  injection  is  made  every 
second  day,  the  dose  being  increased  each  time  by  1  c.c.  Chills  may 
follow  the  first  or  second  injection.  In  the  sequence  a  more  remittent 
type  of  fever  is  established,  defervescence  may  be  anticipated  and 
sometimes  the  fall  occurs  by  crisis.  In  fifty-seven  cases  treated  on 
these  lines  good  results  were  obtained. 

Rumpf  has  used  cultures  of  the  bacillus  pyocyaneus,  prepared  in 
the  same  \vay,  with  good  results  also,  losing  only  2  patients  out  of 
30  1 ;  as  Dreschfeld  remarks,  this  does  not  look  like  a  specific  treatment 
as  yet,  seeing  that  dififerent  organisms  prove  equally  effective. 

Attempts  have  also  been  made  {see  Osier)  to  treat  tjqjhoid  patients 
by  the  use  of  serum  derived  from  patients  convalescent  from  typhoid. 

Pneumonia.— The  researches  of  the  observers,  G.  andF.  Kleraperer, 
which  point  to  the  development  by  the  micrococcus  of  pneumonia 
of  a  special  poison,  pneumotoxin,  which  in  the  tissues  causes,  by  a  re- 
active process,  the  development  of  its  antagonist,  an  anti-pneumo- 
toxin— these  researches  seem  to  furnish  a  basis  for  a  serum 
therapy,  but  no  real  advance  has  been  made  in  this  direction,  though 
-it  is  said  that  the  serum  of  patients  recovering  from  an  attack  of 
pneumonia  has  been  injected  into  animals  suffering  from  the  disease 
with  curative  effects.  The  same  treatment  has  been  tried  in  a  few 
cases  on  man  also,  and  it  is  said,  with  good  results.^  According  to 
Sternberg,  3  G-.  and  F.  Klemperer  tried  the  effects  of  the  serum  of 
rabbits,  which  they  had  rendered  immune  to  the  Micrococcus  pneu- 
mouijB,  upon  G  cases  of  pneumonia  in  man  ;  in  each  case  a  notable 
fall  in  the  temperature  followed  the  injection.  Foa  and  Scabia  were 
less  successful  with  this  serum  in  10  cases  of  pneumonia  in  man. 

Tubercle.— The  treatment  of  tubercle  by  injections  of  tuberculin 
or  of  modifications  of  this  has  been  practically  abandoned,  but  not 
the  hope  that  on  these  or  .similar  lines  some  agent  may  be  found 
which  may  be  able  to  confer  immunity  against  the  attacks  of  the 
bacillus  of  tubercle,  and  may  act  curatively  upon  those  who  have 
become  infected.  Quite  recently  Koch  is  advancing  a  modification 
of  his  original  tuberculin  as  able  to .  confer  immunity  upon  animals, 
and  to  cause  retrogression  of  the  tuberculous  foci  in  those  that  have 
been  infected.  This  modification  is  prepared  from  dried  cultures  of 
bacilli  which  have  been  broken  up  by  pulverization  in  an  agate 
mortar.  An  emulsion  of  this  pulverization  is  made  with  waterlind 
the  solid  particles  separated  from  the  liquid  by  centrifuge  action. 
The  liquid  so  obtained  has  properties  very  like  the  old  tuberculin,' 

'  Osier,  loc.  rjl. ;  .see  also  Allbutt's  Medicine,  vol.  i.,  article  on  "  Typhoid  "  by 
Dreschfeld.  See  Osier.  Ivimunitij  and  Serum  T/ierapi/. 
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but  from  the  sediment  it  is  possible  to  extract  again,  and  by  repeating 
the  former  process,  centrifugalizing,  another  agent  is  obtained  which 
acts  as  above  stated,  and  which  differs  from  the  old  tuberculin  in 
not  causing  any  or  but  slight  febiule  reaction  when  injected  ;  we  must 
await  results. 

The  fluid  obtained  by  centrifuging  the  first  emulsion  of  pulverized  bacilli 
is  labslled  by  Koch  T.  O.  (obere  Scliicht);  that  which  is  obtained  from  the 
dejMsit  of  the  first  centrifuge  action,  after  drying  this  deijosit,  reijulver- 
izing  in  an  agate  mortar,  re-emulsionizing  and  again  separating  by  the 
centrifuge,  that  and  all  subsequent  fluids  obtained  by  a  repetition  of  the  pro- 
cess, Koch  names  T.  E. 

He  iises  very  small  doses  to  begin  with  (em^Dloying  a  fluid  which  contains 
in  each  cubic  centimetre  10  millegrammes  of  solid  residue), *  in  order  to  avoid 
local  or  general  reaction  ;  gradually  he  increases  the  dose  till  even  20  mille- 
grammes are  employed,  i.e.,  2  c.c.    He  injects  every  second  day. 

His  fluids  can  be  obtained  from  Meister  Lucius  and  Bruening,  Hochst-am- 
Main.  For  injection  purposes  the  fluid  may  be  diluted  with  physiological 
saline  solution,  but  not  with  any  carbolized  fluid. 

If  in  the  course  of  the  injections  the  body  temperature  rises,  Ave  must  stofi 
farther  injections  till  the  temperature  has  become  normal. 

He  records  remarkable  results  in  lupus,  but  naturally  he  warns  against 
the  application  of  this  to  cases  of  phthisis  in  the  last  stages,  when  the  tissues 
are  irreparably  damaged.  He  also  states  that  the  fluid  will  be  useless  against 
streptococcus  infection  if  that  is  complicating  the  tuberculous  process.  In 
suitable  cases  the  patients  gain  in  weight  and  show  great  improvement  in 
the  temperatui'e  curves. ^ 

Passing  to  the  group  of  animal  exti'acts,  the  use  of  which  maj' 
be  termed  isopathic,  we  find  a  long  list,  thus,  we  have  thyroid  and 
suprarenal  extracts,  extract  of  pituitar}^  bod}',  and  extracts  of  various 
other  organs  and  tissues,  or  else  the  dried  and  powdered  substance 
of  these  same,  viz.,  the  Ijaiiphatic  glands,  the  spleen,  the  thymus,  the 
red  bone-marrow,  the  ovary,  the  testicle  and  prostate,  the  liver,  the 
kidneys,  the  brain. 

Some  of  these  remedies  have  attained  a  considerable  reputation, 
others  are  comparatively  untried.  The  most  important  is,  perhaps, 
the  thyroid  extract,  which  has  its  chief  use  in  the  treatment  of 
myxcedema  and  cretinism,  but  has  also  been  employed  in  other  affec- 
tions. 

In  both  myxcedema  and  cretinism  the  symptoms  present  are  held  to 
be  due  to  absence  of  the  thyroid,  or  to  deficiency  of  the  same,  and  the 
rational  treatment  has  been  shown  to  be  the  supply  of  fresh  th3Toid, 

1  millegramme  of  solid  residue  is  the  initial  dose,  i.e.,  0-1  c.c.  is  diluted 
five  inxndred  times  with  salt  solution,  and  of  this  dilution  0-1  c.c.  is  injected. 
Full  instructions  are  issued  with  the  phials  of  the  new  tuberculin  sent  out 
by  Lucius  and  Bruening.  For  further  particulars,  consult  Koch's  paper, 
"Ueber  Neue  Tuberkulin  Prilparate,"  Deutsche  Med.  Wochenschr.,  April  1. 
1897.  Koch  thinks  there  is  no  likelihood  of  improvement  upon  these  pre- 
parations. 

2  Medical  Press  and  Circular,  April  21,  1897. 
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or  of  thyroid  extract.  The  thja-oid  of  the  sheep  is  generally  chosen, 
but  that  of  the  pig  or  cow  may  be  employed  if  more  easily  obtained. 

Dr.  George  R.  Murray  writes  ^  as  follows  :— the  thjrroid  gland  may 
be  given  raw  in  doses  varying  from  ith  of  a  lobe  up  to  a  whole  lobe ; 
the  larger  doses  are  apt  to  occasion  gastro-intestinal  disturbance  and 
other  toxic  symptoms.  The  portion  of  the  gland  should  be  minced 
and  taken  in  glycerine,  or  some  other  vehicle,  to  cover  the  raw  taste,  or 
the  gland  may  be  lightly  cooked  by  frying  before  it  is  eaten  (the 
administration  of  th3a'oid  by  the  mouth  we  owe  to  Dr.  Hector  Mac^ 
kenzie  and  Dr.  E.  L.  Fox).  Or  we  may  use  a  glycerine  extract, 
obtained  from  the  whole  gland  (both  lobes)  ;  some  6  c.c.  of  active 
extract  being  the  yield.  Dr.  Murray  describes  2  the  method  of  pre^ 
paring  this  extract,  of  which  the  dose  will  be  "liij.-xx.,  ordered  in 
the  form  of  the  undiluted  drops ;  or  the  dried  and  powdered  thyroid 
gland  may  be  given  either  as  a  powder  or  in  tabloid  or  pill. 

The  best  means  of  regulating  the  dosage  is  to  keep  a  watchful  eye 
upon  the  symptoms,  for  in  this  remedy  we  have  a  very  powerful  agent, 
and  some  fatal  cases  from  incautious  dosage  are  recorded.    Dr.  Murray 
goes  on  to  describe  the  symptoms  which  should  guide  us the  pulse 
should  be  carefully  noted,  any  undue  acceleration,  amounting  to  10 
or  20  additional  beats  per  minute,  being  taken  to  indicate  that  the 
dose  given  is  quite  large  enough  ;  upon  any  acceleration  in  excess  of 
this  the  dose  must  be  diminished.    A  rise  of  temperature  is  another 
indication,  and  should  this  amount  to  one  degree  above  the  normal,  the 
dose  must  be  considered  too  large  and  must  be  decreased.  Again, 
should  gastro-intestinal  disturbance  arise,  it  must  be  treated  and  the 
dose  lowered.    During  the  early  stage  the  patient  should  be  confined 
to  bed,  for  syncopal  attacks  may  else  occur,  and  even  prove  dangerous. 
Dr.  Murray  refers  to  a  case  of  death  within  twenty-four  hours  from 
the  taking  of  |  of  a  lobe  of  a  sheep's  gland.    He  seems  rather  to  favour 
the  use  of  the  glycerine  extract  above  referred  to,  of  which  he  gives 
5  mmims  at  the  start,  advancing  thence  to  10  or  15  minims,  these  as 
single  doses  administered  once  each  day  at,  say,  two  or  three  hours 
alter  breakfast.    It  may  be  necessary,  he  says,  to  give  the  full  dose, 
15  minims,  twice  daily.3  ' 

_  The  treatment  by  hypodermic  injection  is  now  rarely  employed,  see- 
ing that  the  drug  is  given  quite  efficaciously  by  the  mouth.  Should 
It  be  adopted,  however,  all  precautions  as  to  asepticity  must  be  ob- 
served, and  a  syringe  of  Koch's  pattern,  or  one  with  asbestos  plunger, 
employed.  The  hypodermic  dose  should  be,  of  the  glycerine  extract 
o-lD  minims,  twice  or  thrice  weekly,  during  the  first  stage  of  treat- 

'  Twentieth  Century  Practice  of  Medicine,  vol.  iv.,  p.  712 
2  Ibid.,  p.  740.  11- 

7^1?^?/ ^'f  "^^'•^^ith  glycerine  and  given  in  varying  dose  (.ee 
&tra  Pharmacopceza) ;  the  important  point  in  every  ca«e,  however  is  to 
begm  with  a  mmimal  dose  and  advance  according  to  tL  symptoms  ' 
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ment.  After  the  first  stage  has  passed,  i.e.,  after  the  more  acute 
sj^nptoms  of  reaction  due  to  the  drug  have  passed  oif  and  the  patient 
seems  to  have  gained  a  maximum  of  effect,  then  will  come  the  second 
stage  of  treatment  which  will  consist  in  the  maintenance  of  this 
effect.  For  this  second  stage  the  dosage,  according  to  Miirraj',  will 
lie  between  5  and  15  minims  daily,  a  single  daily  dose  being  prefer- 
able, in  his  experience,  to  larger  doses  at  longer  intervals.  In  very 
hot  weather  a  smaller  dose  is  required  than  in  cold  weather.  The 
patient  should  be  kept  in  touch  with  and  seen  some  three  or  four  times 
during  the  year. 

Osier  puts  the  dose  of  the  powdered  gland  during  the  first  stage  of 
treatment  at  1  grain  of  the  powdered  gland  thrice  daily,  increasing 
the  dose  gradually  up  to  10  or  15  grains  per  diem. 

Heinsheimer  {die  Schilclclriisen  Behandhcng,  1895)  cites  among  the 
list  of  symptoms  which  may  be  regarded  as  toxic,  irritation  of  the 
skin,  restlessness,  rapid  pulse,  delirium,  and,  in  rare  cases,  tonic 
spasms. 

Two  or  three  cases  with  old  heart  lesion  have  died  during  or  after 
the  treatment.  Osier  cites  a  case  in  which  a  temporary  condition  of 
Graves'  disease  was  induced. 

Whichever  preparation  of  thyroid  is  selected,  we  must  again  in- 
sist on  the  importance  of  beginning  with  small  doses,  which  may  be 
increased  gradually.  Single  dosage,  daily,  answers  every  purpose. 
Next  we  would  insist  on  the  importance,  during  the  .second  stage, 
of  maintaining  the  cure  by  the  continuous  employment  of  the  drug 
in  small  dose  every  day,  or  every  other  day.  Thja^oid  gland  has  been 
employed  in  the  treatment  of  Graves'  disease,  which  affection  is  held 
by  many  to  result  from  a  perverted  internal  secretion  of  the  gland  ; 
thus  far,  however,  the  results  are  not  on  the  whole  encouraging, 
though  some  have  reported  well  of  this  employment.  Dr.  G.  E. 
Murray  ^  says  nf  it,  that  it  has  been  occasionally  nsed  with  advantage, 
but  that  it  has  in  some  cases  seriously  aggravated  the  sj'mptoms, 
and  that  therefore  it  must  be  used  with  caution. 

In  cretinism  and  dwarf-growth,  thyroid  has  been  used  with  great 
success.  G.  R.  Murray  states  that"  it  can  be  given  in  relatively  larger 
dose  than  in  myxoedema,  and  that  even  cases  of  long  standing  can  be 
treated  from  the  beginning  without  confinement  to  bed,  there  being 
little,  if  any,  liability  to  syncope  during  treatment.  He  cautions,  how- 
ever,'that  unusual  exertion  should  not  be  permitted  during  the  first 
stage  of  treatment. 

As  to  dose,  he  says,  that  even  to  a  small  cretin,  1-3  minims  of  the 
glycerine  extract  may  be  given  each  day,  at  the  outset— and  that 
then  the  dose  may  be  increased  up  to  5  or  7  minims,  or  even  more, 
daily,  if  required.  With  continuance  more  or  less  tolerance  is  esta- 
blished, and  the  dose  may  need  to  be  increased.  If  the  dose  be  too 
1  Twentieth  Centurrj  Practice  of  Medicine,  vol.  iv. 


SERUM  THERAPEUTICS 


661 


large,  it  will  be  showu  by  the  raised  pulse  and  temperature,  the 
paius,  restlessness,  purging,  etc.  When  the  cretinous  symptoms  have 
been  overcome,  the  drug  will  still  be  needed  to  favour  and  maintain 
growth,  and  this  second  stage  of  treatment  must  be  life-long.  A 
dose  each  day,  or  every  other  day,  or  twice  weekly,  will  be  needed, 
and  naturally  the  smaller  the  efficient  dose  the  better. 

The  best  success  is  obtained  with  early  cases. 

Thyroid  treatment  has  proved  useful  in  the  treatment  of  obesity. 

It  has  been  employed  with  some  success  in  a  variety  of  skin  affec- 
tions, viz.,  pityriasis  rubra,  ichthyosis,  lupus,  also  in  eczema,  and  in 
some  cases  of  psoriasis.  In  the  latter  affection  it  has  been  much 
extolled,  but  quite  a  number  of  authorities  are  now  discarding  its  use, 
on  account  of  the  depression  produced  by  the  large  doses  required  to 
produce  an  effect  and  the  uncertainty  and  instability  of  the  result. 
(Dublin  Journal  of  Medical  Science,  Nov.  2,  1896,  Dr.  Purdon.) 

In  the  thyroid  gland  two  new  substances  have  been  discovered, 
viz.,  iodo-thyrine  and  thyroid-antitoxin.  The  discovery  of  the  pre- 
sence of  iodine  in  organic  combination  in  the  thyroid  is  of  great  in- 
terest ;  the  iodine  combination  is  known  as  iodo-thyrine,  and,  ah'eady, 
experiments  with  it  are  said  to  have  given  good  results  in  myxoedema, 
and  in  skin  diseases,  also  in  obesity.  In  myxoedema  the  dosage  re- 
commended is  grains  5-8,  daily,  for  adults,  the  dose  being  gradually 
increased  even  up  to  32  grains  and  more.^ 

Thyroid-antitoxin  is  not  albuminoid,  but  "  probably  a  derivative  of 
guanidine."3    Its  therapeutic  value  is  not  established. 

For  the  present  we  shall  do  best  therapeutically  by  employing  the 
powdered  gland  or  its  extracts.  Merck  states  that  the  powdered 
gland  does  not  keep  very  well. 

Thy muH.— Thin  gland  has  been  employed  in  exophthalmic  goitre  with 
encouraging  results.  In  one  case  (Owen's)  the  disease  Avas  of  twenty 
years'  standing,  and  yet  was  much  benefited  ;  the  patient,  a  man, 
received  one  lobe  of  the  cervical  portion  of  the  thymus,  three  or  four 
times  a  week.  In  another  case,  that  of  Mikulicz,  the  patient,  a 
woman,  received  10  grammes  of  finely-minced  sheep's  thymus  thrice 
weekly  ;  the  dose  was  further  increased  gradually  up  to  25  grammes.^ 

Further  encouraging  reports  have  been  received  from  several  ob- 
servers ;  the  doses  found  effective  by  these  latter  were  from  2-5-5 
grammes  (40-80  grains)  of  dry  thymus. 

The  thymus  glands  in  use  are  obtained  from  calves  and  sheep. 
From  the  substance  of  the  gland  iodine  has  been  obtained,  this  prob- 
ably exists  in  the  gland  in  a  state  of  combination  similar  to  iodo- 
thyrine,  the  iodine  compound  of  the  thyroid  gland. 

1  Merck'.s  Annual  Koport  for  1896  (March,  1897). 

^-lerck,  op.  cil.  •■>  G.  R.  Murray,  op.  cU. 

*  isee  Merck's  Eeport  for  1896  (published  March,  1897). 
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Dr.  Hector  Mackenzie  {American  Journal  of  Medical  Science, 
Feb.,  1897)  comes  to  the  conclusion  that  thymus  gland  has  no  specific 
curative  value  in  Graves'  disease.  His  results  are  based  on  15  cases 
collected  and  20  cases  of  his  own.  Mackenzie  holds  that,  if  given, 
the  dosage  should  be  not  less  than  1  to  2  drachms  of  the  fre.sh  gland, 
or  its  equivalent,  daily. 

Suprarenal  Bodies.^— The  internal  secretion  of  these  glands  is  now 
considered  to  serve  an  important  purpose  in  the  metabolism  of  the 
body  generally,  and  the  disease  known  as  Addison's  is  now  regarded 
as  due  to  inadequacy  of  this  gland  as  a  secreting  organ.  Thus  the 
pathology  of  Addison's  disease  is  brought  into  line  with  the  modern 
pathology  of  myxoedema.  It  is,  however,  not  yet  determined  whether 
the  suprarenal  secretion  antagonizes  certain  toxic  principles  which 
the  tissues  tend  to  develop,  and  so  prevents  an  auto-intoxication,  or 
whether  the  adrenal  supplies  a  something  which  has  a  positive  bene- 
ficial action ;  on  the  former  theory  the  disease  (Addison's)  would  be 
of  the  nature  of  a  toxasmia,  on  the  latter  view,  it  would  be  more  com- 
parable to  an  ansemia. 

Numerous  experiments  upon  the  physiology  of  the  suprarenal  glands 
have  been  made ;  among  the  most  recent  are  those  of  Oliver  and 
Schiifer,  who,  working  with  suprarenal  extracts  have  found  that,  on 
injecting  these  into  animals,  the  blood-pressure  rises  greatly,  the  rise 
being  due  chiefly  to  constriction  of  the  arterioles  resulting  from  a 
direct  peripheral  action  tipon  the  small  arteries,  and  not  to  a  cen- 
tral action  transmitted  to  the  periphery  by  the  nerves.  On  the 
heart  the  action  of  the  extract  is  inhibitory,  the  beats  becoming  feeble 
and  slow.  On  the  miiscles  a  veratria-like  eflect  is  produced,  the 
period  of  relaxation  being  greatly  prolonged.  The  active  principle  of 
the  suprarenal  gland  appears  to  reside  only  in  the  medulla. 

The  application  of  the  knowledge  recently  gained  on  the  subject  of 
these  glands  is  first  to  cases  of  Addison's  disease.  Dr.  G.  Oliver  in 
two  cases  obtained  results  which  were  encouraging,  during  a  three 
months'  treatment.  Dr.  Eolleston  also  reports  well  of  the  treatment 
in  one  case,  but  Dr.  ChaufFard,  Dr.  T.  Oliver,  and  Sir  T.  Grainger 
Stewart  were  unsuccessful  with  it.  Drs.  Ringer  and  Phear  ^  con- 
tribute an  unsuccessful  case,  but  they  refer  to  cases  of  improvement, 
under  the  treatment,  recorded  by  Dr.  Lloyd  Jones,  Dr.  Sansom,  and 
Dr.  Stockton.  Dr.  Rolleston  urges  the  importance  of  dose,  and  that 
45  grains  of  the  original  gland  "  spread  over  the  twenty-four  hours  is 
certainly  not  too  much,"  and  accordingly,  even  if  we  start  at  a  lower 
level,  the  dose  should  be  raised  to,  and  maintained  at,  not  less  than 
45  gi"ains  per  diem.    In  the  case  of  Drs.  Ringer  and  Phear,  the  dose 

'  In  the  statements  on  this  subject  we  are  largely  indebted  to  Dr.  EoUeston'a 
Goulstonian  Lectures  for  1895. 

"  Clinical  Society's  TrannacHoiis,  1896. 
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was  started  at  the  equivalent  of  45  grains  per  diem,  and  gradually 
raised  till,  in  fourteen  days,  the  equivalent  of  120  grains  of  gland 
was  administered  daily. 

This  treatment  may  be  regarded  as  on  its  trial. 

We  have  seen  that  suprarenal  extract  injected  into  animals  liaises 
the  blood-pressure  by  contracting  the  arterioles ;  so  great  is  this 
contraction  that  the  use  of  the  extract  as  a  haemostatic  has  been  sug- 
gested. According  to  Merck,  the  preparation  has  been  found  by  Dor 
to  have  a  haemostatic  action  in  capillary  htemorrhage.  A  specially  pre- 
pared extract,  supplied  by  Merck  under  the  name  Extractum  supra- 
renale hsBmostaticum  siccatum,  causes  marked  blanching  of  the  surface 
when  applied  to  the  conjunctiva  ;  this  is  strikingly  demonstrable  if 
the  conjunctiva  is  congested  or  inflamed.  The  eye  is  otherwise  unin- 
fluenced— no  effect  on  pupil  or  accommodation. 

The  action  of  suprarenal  extract  upon  the  vascular  system  being 
the  reverse  of  that  of  thyroid  extract,  Dr.  G.  Oliver  has  suggested  its 
use  in  exophthalmic  goitre. 

Oliver  and  Schiifer  have  found  that  artificial  gastric  digestion  has 
no  influence  upon  the  suprarenal  extract,  therefore  it  is  correctly 
given  by  the  mouth.^  Neusser,^  who  states  that  in  Addison's  disease 
the  sujDrarenal  extract  treatment  has  failed,  or  given  temporary  re- 
sults only,  is  of  opinion  that  this  may  be  the  result  of  the  ready 
disintegration  which  the  active  principle  of  the  glands  tends  to  under- 
go- 

Bed  Bone-Mavroio. — It  is  well  known  that  in  pernicious  aucemia 
the  bone  marrow  is  liable  to  undergo  a  change,  the  tendency  being 
towards  an  increase  of  the  red  or  blood-forming  marrow.  This  change, 
though  it  may  be  absent  in  a  majority  of  cases,  is  sometimes  pro- 
nounced, and  it  has  been  regarded  as  of  the  nature  of  a  compensatory 
action  to  meet  the  spoiling  of  the  red-blood  cells  which  is  taking  place 
elsewhere.  On  this  theory  it  has  been  proposed  to  administer  the 
red  marrow  obtained  from  the  bones  of  oxen  in  the  disease  pernicious 
angemia.  In  1894  Fraser  ^  reported  striking  results  from  the  use  of 
three  ounces,  daily,  of  uncooked  red  marrow  obtained  from  the  ribs  or 
from  the  cancellous  ends  of  the  long  bones.  This  was  in  a  case  of 
pernicious  ansemia,  but  unfortunately  salol  was  also  given  simulta- 
neously, in  dose  of  15  -  30  grains,  daily.  According  to  Merck  ^  positive 
results  were  also  obtained  by  Barrs,  Drummond,  and  J.  S.  Billings ; 
the  former  of  these,  Barrs,  curing  a  serious  case  of  pernicious  anaemia 
which  arsenic  had  actually  made  worse !  Combe  obtained  good  results 
in  10  cases  of  chlorosis  (rapid  improvement),  in  4  cases  of  rickets,  and 
in  2  cases  of  severe  pseudo-leuksemia  in  infants.*^    Less  favourable 

'  Cf.  Eolleston,  op.  cU.         "  The  Suprarettal  Bodien,  etc.,  Vienna,  1897. 
3  Brit.  Med.  Jour.,  June  2, 1894. 

Annual  Eeporfc  for  1895  (published  March,  1896). 
5  Merck,  loc.  cit.   See  also  the  Eeporfc  for  1896  (published  March,  1897). 
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results  were  obtained  by  Hunt,'  who,  in  his  comparison  of  the  relative 
values  of  bone  marrow  and  of  arsenic,  concludes  in  favour  of  arsenic. 
Hunt  employed  the  red  bone-marrow  obtained  by  splitting  ox  ribs 
longitudinally,  scooping  out  the  soft  cancellous  bone,  pounding  in  a 
mortar  with  a  little  water  and  straining  off  the  bone  spicules  with 
muslin  ;  he  used  the  equivalent  of  2  ounces  of  marrow  each  24  hours. 

The  treatment  is  worthy  trial.  If  the  raw  bone  marrow  be  em- 
ployed the  above  dosage  should  be  administered  ;  the  marrow  may  be 
given  in  sandwich  form  with  plenty  of  salt  and  pepper  and  any  de- 
sirable flavouring,  such  as  lemon  juice,  etc.,  or  it  may  be  added  to  a 
strong  and  highly  seasoned  beef-tea  which  is  at  a  temperature  fit  for 
drinking.    It  must  not  be  cooked  with  the  beef  tea. 

There  is  also  available  a  glycerine  extract,  the  dose  of  which  is  one- 
half  to  one  drachm,  and  tabloids  or  their  equivalent  of  dried  red 
marrow— the  dose  of  the  dried  marrow  is  5  to  30  grains.  It  will  be 
well  to  push  this  treatment  to  the  limits  of  tolerance  before  discarding 
it  ;  we  should  therefore  work  with  the  higher  range  of  doses,  and  not 
hesitate  to  overstep  the  limits  here  assigned  if  there  be  no  symptoms 
to  contra-indicate. 

Almost  every  gland  or  tissue  of  the  body  has  been  requisitioned  by 
this  modern  organo-therapy,  and  either  the  dried  gland  itself  or  an 
extract  is  for  the  most  part  obtainable.  In  procuring  these  we  should 
always  see  that  we  obtain  the  preparations  from  a  firm  of  repute. 
We  may  briefly  enumerate  the  following  : — 

Pituitary  Body  {Hypophysis  Cerebri).— 01  this  gland,  obtained 
from  the  ox,  an  extract,  or  the  dried  gland  in  powder  or  tablet,  has 
been  administered  in  acromegaly.  The  treatment  is  under  trial,  but 
as  yet  the  results  have  not  been  at  all  striking.  In  Rolleston's  case 
5-grain  tabloids,  thrice  daily,  gave  no  result.  Marinesco  and  Mendel 
speak  of  improvement  under  this  treatment  (Merck's  Eeport,  pub- 
lished 1896),    Iodine  has  been  discovered  in  the  gland. 

The  dried  P/'Osia^c  gland  has  been  administered  either  in  the  fresh 
state  or  dried,  as  a  powder,  in  hyjjertrophy  of  the  prostate  (Merck's 
Reports,  1896,  1897).  Data  at  present  are  insufficient  for  any  con- 
clusion. 

Ocary.—Th.Q  gland  dried  and  powdered  has  been  administered  in 
pill  or  tablet  in  the  treatment  of  the  ill-defined  group  of  symptoms 
which  are  observed  at  the  climacteric,  i.e.,  at  a  period  when  the 
ovarian  function  is  ceasing,  and  when  therefore  any  influence  by 
internal  secretion  which  the  gland  may  effect  upon  the  system  is 
being  withdrawn.  The  first  successful  results  obtained  by  Mond 
have  been  confirmed  by  several  observers  abroad,  the  sj'^mptoms  of 

'  Lancet,  Feb.  1,  1896. 
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sympathetic  disturbance  of  tliis  period  yielding  to  the  drug.  This  is 
a  reasonable  case  of  isopathy,  and  further  trial  is  warranted.  Chloro- 
sis, which  is  so  frequently  found  along  with  menstrual  disorders,  has 
also  yielded,  it  is  said,  to  this  treatment  (consult  Merck,  1897).  The 
dose  of  the  dried  preparation  (Merck's)  is  8-16  grains,  i.e.,  2  or 
8  of  his  tabloids  three  times  daily.  He  gives  a  formula  for  pills 
which  are  flavoured  with  vanilla  and  coated  with  chocolate ;  they  are 
of  the  same  strength  as  the  tabloids. 

OirMtic  Substance.— 'Either  the  dried  gland  or  an  extract,  the  older 
form  of  administration,  is  made  use  of  in  conditions  of  nerve  debility. 
Since  this  treatment  was  proposed  by  Brown  Sequard  it  cannot  be 
said  to  have  gained  ground.  Its  employment  is  not  irrational,  but  its 
value  is  certainly  not  established.  Tabloids,  the  equivalent  of  5 
grains  of  the  fresh  substance,  may  be  obtained,  or  Merck's  prepara- 
tion of  the  dried  and  powdered  gland,  or  the  Liquor  testicularis,  dose 
15  minims  up  to  a  drachm. 

In  the  gland  an  organic  ferment,  spermine,  has  been  discovered  by 
Poehl,  and  by  him  the  value  of  the  gland  preparations  is  attributed 
to  this  body,  spermine.  Spermine  is  supplied  in  capsules  containing 
1  c.c.  (16  minims)  of  a  2  per  cent,  solution,  this  is  the  dose  for  one 
injection  hypodermically.  The  injection  is  generally  made  daily  at 
first ;  after  10  or  12  injections  the  interval  may  be  extended.  There 
is  also  an  essence  of  spermine  for  administration  by  the  mouth,  dose, 
20-30  minims. 

Spermine  has  been  advocated  in  neurasthenia";  it  is  supposed  to 
act  upon  the  tissues  generally  by  stimulating  oxidation. 

Doubtless  the  circumstance  and  pomp  of  a  hj'podermic  injection 
will  have  its  own  value  in  neurotic  cases— a  value  not  wholly  to  be 
despised. 1 

PijJei-azine.—We  may  here  make  mention  of  a  body,  built  up 
synthetically,  a  base  intended  to  replace  spermine,  but  which  subse- 
quent investigations  have  shown  to  be  quite  different  from  spermine— 
we  allude  to  piperazine,  also  known  as  piperazidine  and  as  dispermine. 

Piperazine  has  been  found  to  possess  great  solvent  powers  over 
uric  acid,  and  the  drug  is  in  use  at  present,  for  this  purpose,  in  uric 
acid  states,  gout,  gravel,  and  stone,  including  cases  of  renal  colic. 

Piperazine  can  be  obtained  in  tabular  crystals,  which,  however,  are 
very  hygroscopic  and  tend  therefore  to  liquefy.  It  is  readily  soluble 
in  water,  the  solution  is  nearly  tasteless. 

The  dosage  is  15  grains  daily;  the  administration  may  be  in  the 
form  of  the  granular  effervescent  piperazine,  each  drachm  of  wJiich 
contains  5  grains  ;  or  of  tablets,  each  containing  15  grains  (the  day's 
dose),  there  is  also  an  effervescent  piperazine  water,  containing  5 

'  On  Spermine  consult  Merck's  Eeport,  published  1891. 
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grains  in  the  tumblerfnl.  Piperazine  may  well  be  tried  in  conditions 
which  would  indicate  lithium  salts. 

We  must  leave  unnoticed  the  therapeutics  of  dried  kidney,  dried 
liver,  dried  spleen,  or  of  liquid  extracts  from  these  same ;  of  extracts 
of  pancreas,  extract  of  heart ;  of  extract  obtained  from  the  brain  or 
spinal  cord,  etc.  Of  these  all  and  of  other  tissues  and  organs,  e.fj., 
salivary  glands,  mammary  glands,  synovial  membranes,  etc.,  prepara- 
tions are  available  or  about  to  become  so.  For  our  purpose  they  are 
insufficiently  developed.  For  notice  of  them  consult  Martindale's 
Extra  Pharmacopoeia  and  Merck's  Annual  Reports. 

As  already  stated,  this  entire  group  of  the  physiological  animal 
extracts  owes  its  origin  to  the  recognition  of  the  importance  of  the 
internal  secretion  of  the  organs  and  tissues,  severally,  to  the  proper 
working  of  the  organism  as  a  whole.  From  this  study  something 
important  and  practical  has  come  already,  doubtless  also  many  un- 
reasonable anticipations ;  there  is  ample  room  for  work  original  and 
critical.  Before  finally  leaving  this  subject  we  may  refer  to  the 
results  of  castration  upon  the  hypertrophied  prostate  (causing  it  to 
diminish  in  size),  and  the  exceedingly  interesting  work  of  Beatson 
followed  up  by  Stanley  Boyd  amongst  others,  upon  the  effect  of  re- 
moving the  ovaries  in  cases  of  inoperable  cancer  (this  operation  having 
been  followed  in  certain  cases  by  retrogression  of  the  cancer).  These 
resu.lts  point  to  an  influence  exerted  by  glands,  an  influence  perhaps 
to  be  explained  again  as  instances  of  "  internal  secretion  "  influence, 
and  they  indicate  that  this  influence  may  on  occasion  be  with  ad- 
vantage withdi-awn — a  new  therapeutic  departure  ! 

It  is  early  days  to  speculate  here,  but  we  may  perhaps  venture  this 
that,  as  there  is  an  equilibrium  in  health,  so  there  is  one  in  disease, 
but  a  different  one,  and  that  an  organ  which,  in  the  healthy  state  of 
itself  and  of  the  body  generally,  is  a  balancing  force,  may  in  disease 
turn  the  scale  against  the  economy. 
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Some  receipts  for  preparing  foods  suitable  to  the  invalid  state  will 
now  be  given,  but  we  may  with  advantage,  perhaps,  discuss  ver}'^ 
briefly  one  or  two  points  before  so  doing. 

First,  many  diseases,  e.g.^  the  whole  group  of  the  digestive  dis- 
orders, the  chronic  rheumatic  affections,  diabetes  mellitus  (perhaps 
to  be  classed  as  a  digestive  disorder),  obesity  (the  fatty  tendency),  etc., 
are  intimately  and  obviously  connected  with  the  food  problem,  and 
dieting  accordingly  is  the  first  requisite.  But,  indeed,  the  order  of 
consideration,  in  each  and  every  case  of  disease,  is  first  diet,  then 
medicine,  and  we  shall  be  less  likely  to  fail  in  this  the  essential  order 
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of  treatment  if  we  keep  constantly  in  mind  that  upon  the  proper 
alimentation  of  the  individual  the  vital  processes  depend  alone,  and 
that  never  under  any  circumstances  can  this  position  be  claimed  for 
medicines.  The  moment  it  can  be  shown  that  a  medicine  so-called 
is  in  any  degree  a  force  yielder  or  a  tissue  former,  in  that  very 
moment  and  to  that  same  degree  the  medicine  steps  out  of  the  rank 
of  medicines,  proper,  and  takes  position  as  a  food. 

Drugs,  and  medicines  generally,  are  to  be  regarded  rather  as  stimuli 
or  as  conditioning  influences,  and  as  such  they  may  fulfil  purposes  of 
the  highest  importance.  They  may  promote  assimilation,  they  may 
by  calling  upon  the  reserve  store  of  available  forces  locked  up  in  the 
tissues  tide  the  organism  throtigh  a  crisis,  but  always  their  function 
will  be  subordinate  to  that  of  suj)plying  the  organism  with  the  means 
of  replenishing  itself  with  force  (dynamic  and  potential)  and  the 
materials  for  the  repair  of  the  tissues. 

Perhaps  fewer  silly  things  will  be  said  about  medicines  if  this  posi- 
tion is  always  clear  in  the  mind  of  the  prescriber. 

Next  we  may  draw  attention  to  the  fact  that  the  point  to  aim  at 
in  health,  is  to  put  a  sufficient  interval  between  the  several  meals — 
Avhich  by  the  by  should  not  be  more  than  three  in  number— and  that 
this  sufficient  interval  is  not  less  than  4^  to  5  hours.  Long  ago  Dr. 
Paris  insisted  upon  this,  and  urged  the  mischievousness  of  not  allow- 
ing the  organs  of  digestion  the  rest  which  they,  like  every  other 
organ  of  the  body,  demand. 

Whilst,  however,  this  is  the  condition  which  we  have  to  aim  at  in 
our  endeavour  to  complete  the  restoration  to  health,  we  may,  during 
the  course  of  disease,  find  it  necessary  to  act  upon  the  principle  of 
"  little  and  often." 

Again,  whilst  in  the  healthy  state  the  organs  of  digestion  find 
their  health  in  the  digestion  of  simple,  Avell-cooked  foods,  the  effort 
requisite  for  this  act  of  digestion  being  a  valuable  stimulus  to  them, 
in  disease  we  may  have  to  reduce  this  effort  to  a  minimum,  and  supply 
a  food  as  nearly  as  possible  ready  for  absorption.  We  shall,  however,  in 
the  return  towards  health  gradually  withdraw  these  aids  to  digestion 
in  our  striving  to  restore  general  and  local  vigour.  Thus  beginning, 
in  states  of  feeble  digestion,  at  the  bottom  of  the  scale,  we  shall  have 
recourse  to  milk  or  some  modification  of  milk,  to  meat  broths,  in  fact 
to  slop  diet ;  thence  we  shall  proceed,  first  thickening  the  milk  or  the 
broth  with  some  well-cooked  farinaceous  or  mucilaginous  constituent, 
and  very  gradually  mounting  up  the  scale— lightly- boiled  eggs,  white 
fish,  chicken,  following  each  other  in  order,  till  we  reach  the  diet  of 
health. 

We  should  here  note  that  in  diet,  as  in  other  matters,  idiosyncrasy 
makes  itself  felt,  and  that  a  difficulty  in  the  digestion  of  one  parti- 
cular article  of  diet  or  in  a  whole  class  of  foods  may  exist.  This  holds 
very  markedly  for  the  starchy  group  and  an  amylaceous  dyspepsia  is 
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prominent  amongst  forms  of  dyspepsia  and  is  very  often  found  among 
the  dwellers  in  towns,  and  those  who  lead  an  insufficiently  active 
life,  physically.  In  obesity  again,  a  trouble  likely  to  arise  among  the 
same  class  of  people,  it  has  been  found  that  it  is  the  starchy  aliment 
which  must  be  chiefly  credited  with  this  perversion.  In  diabetes— 
the  acute  variety— starch  and  sugar  may  be  almost  said  to  be  active 
poisons,  and  yet  again  in  the  large  class  of  chronic  rheumatisms  and 
in  gout  the  some  aliments  require  to  be  carefully  restricted.  On  all 
these  counts  the  withdraAval  of  the  amylaceous  and  saccharine  foods 
in  greater  or  less  degree  is  advocated  by  many  as  a  means  of  cure  or 
of  prevention.  Hence  several  well-known  diets  :— Banting's,  Oertel's, 
Ebstein's;!  hence  also  a  form  of  dietary,  Avhich  constitutes  an 
extreme— Dr.  J.  H.  Salisbury's. 

To  this  last  we  may  give  a  few  words  :  The  diet  is  used  curatively 
and  after  a  certain  period,' in  modified  form,  is  maintained  more  or  less 
permanently.  In  the  first  stage  the  diet  is  restricted  practically  to 
meat  and  hot  water.  The  muscle  pulp  of  beef  is  most  recommended, 
and  this  made  into  cakes  is  broiled  and  then  seasoned  with  butter, 
pepper,  and  salt :  the  use  of  certain  sauces,  of  mustard,  horse-radish, 
or  lemon  juice  is  permitted.  A  little  celery  as  a  relish  is  allowed. 
This  constitutes  the  meal— there  may  be  an  occasional  change  to 
broiled  mutton— and  it  is  repeated  three  times  daily.  Nothing  is 
drunk  at  the  meal,  but  at  about  one  and  a  half  or  sometimes  two 
hours  before  the  next  meal  half  a  pint  to  a  pint  of  hot  water  at  a 
temperature  of  from  110  to  150°  Fah.  {i.e.,  at  about  the  temperature  of 
one's  hot  tea  or  coffee),  is  sipped— 15  to  30  minutes  being  taken  over 
the  drinking  of  the  water.  Should  the  water  nauseate.  Dr.  Salisbury 
recommends  that  a  little  salt  should  be  sprinkled  in,  or  a  small 
quantity  of  clear  tea  or  coffee,  or  half  a  teaspoonful  of  aromatic  spirits 
of  ammonia.  He  gives  as  the  best  times  for  the  hot  water,  6  a.m., 
11  a.m.,  4  p.m.,  and  9  p.m.,  before  retiring.  The  duration  of  the 
treatment  will  depend  very  much  upon  the  nature  of  the  trouble,  and 
upon  the  mode  of  reaction  to  the  diet.  The  hot  water  part  is  re- 
commended to  be  continued  for  months  or  even  for  years.  The 
exclusive  meat  diet — half  a  pound  to  a  pound,  or  even  more,  is  taken 
at  each  meal — may  be  continued  for  some  2  to  6  Aveeks,  and  then 
gradually  the  choice  of  vegetables  may  be  increased  and  some 
thoroughly  cooked  bread  foods,  such  as  baked  chip-bread,  thin  dry 
toast,  rice,  etc.,  introduced.  Before  this,  or  along  with  it,  it  will 
have  been  allowable  to  extend  the  scale  of  meats,  as  follows,  broiled 
mutton  and  lamb,  broiled  game,  broiled  chicken,  broiled  codfish,  broiled 
and  baked  fish  free  from  fat,  a  soft  boiled  egg,  etc. 

Subsequently,  health  being  restored,  it  is  recommended  to  keep  the 
starchy  foods  well  in  the  background,  the  albuminate  being  the  most 
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pi'omineut.  Dr.  Salisbuiy  ^  treats  a  number  of  affections  on  these 
lines,  with  various  modifications  of  detail.  The  above  is  the  sample 
diet,  the  essential  being  the  temporary  complete  exclusion  of  all 
starches  and  sugars,  and  the  potation  of  hot  water  at  1  to  2  hours 
before  each  meal,  and  at  about  h  hour  before  going  to  rest. 

Eestiug  before  and  after  the  meal  is  advocated. 

This  diet  does  iindoubtedl}''  cure,  and  sometimes  quickly,  various 
forms  of  dyspepsia,  certain  gouty  and  rheumatic  cases,  and  it  should 
not  be  forgotten  in  such  cases  if  they  prove  rebellious  to  the  more 
usual  means.  It  will  need  careful  supervision,  especially  in  the 
weakl}'.  It  will  be  necessary  to  remember  that  even  upon  this  spare 
diet  it  is  possible  to  over-eat,  and  that  the  quantities  of  one  or  some- 
times even  two  pounds  of  meat  which  are  taken  at  a  meal  may  be 
harmfully  excessive. 

In  obesity  this  treatment  pursued  for  a  few  weeks  will  often'  prove 
most  effectual,  whilst  at  the  same  time  the  well-being  of  the  patient 
is  preserved.  Dr.  W.  Towers  Smith  used  to  give  a  course  of  9  weeks 
of  such  treatment  in  obesity,  maintaining  for  2  weeks  a  rigorous  diet, 
with  an  increased  supply  of  hot  water,  viz.,  six  pints  to  a  gallon  in 
all ;  during  the  next  3  weeks  the  water  was  reduced  to  four  pints  and 
a  little  green  vegetable  and  unsweetened  rusk  introduced,  also  a 
selection  from  several  kinds  of  lean  meat ;  during  the  next  4  weeks, 
the  hot  water  was  further  reduced  to  a  quart  a  day,  and  stale  crusts 
and  Captain's  Biscuits  admitted,  and  hock  or  claret  with  seltzer  water 
allowed.' 

Directions  for  Cooking  the  Beefcakes  ^  (according  to  Dr. 
Salisbury's  plan) : — 

"  Take  four  ounces  of  the  beef  pulp,  which  has  been  nicely  minced, 
as  before  directed,  and  freed  from  all  connective  tissue  and  fat,  etc.  ; 
season  with  black  pepper  and  salt,  but  add  no  liquid.  With  two 
forks  form  it  nicely  and  quickly  into  flat  round  cakes  from  J  - 1  inch 
thick,  and  broil  them  slowly  and  moderately  well,  over  a  clear  but 
not  a  fierce  fire,  turning  the  griller  every  minute.  They  will  take 
from  six  to  eight  minutes.  If  pressed  hard  and  tight  in  the  making, 
they  are  livery,  not  nice,  and  very  indigestible.  A  small  piece  of 
fresh  butter  may  be  put  on  each  cake  when  done  ;  serve  on  a  piping 
hot  plate." 

We  may  remember  that  Dr.  Salisbury   allows   certain  sauces 
Worcester  or  Halford's,  also  mustard,  horse-radish,  lemon  juice— a 
selection  from  these. 

Mrs.  Stuart,'  a  very  strong  advocate  of  the  system  as  a  result  of 
experience  in  her  own  case  and  that  of  others  on  a  large  scale,  gives 
a  receipt  for  preparing  beef  heart  as  a  cheaper  yet  excellent  substi- 

'  TJie  Itelalion  of  Alimentation  and  Disease, 

2  See  Yeo,  op.  r.il.,  p.  490,  1st  edition.  Also  Whitla,  DicUotiari/  of  Treatment. 
8  From  What  Mud  I  Do  to  Get  Well?  by  Mrs  Elma  Stuart,  1895." 
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tute  for  the  beef :  consult  her  book.  She  also  gives  directions  for  a 
mince  which  she  highly  recommends.    It  is  as  follows  :— 

"  A  thick  steak  from  the  top  side  of  the  round,  quite  fresh.  Re- 
move all  skin  and  fat,  cut  the  meat  required  into  strips,  and  scrape 
away  with  a  sharp  knife  as  much  of  the  connective  tissue  as  possible. 
Run  the  meat  three  times  through  the  mincer  ('  Enterprise  '  Mincer, 
No.  5).  If  after  a  few  minutes  it  does  not  pass  freely,  unscrew  the 
ring,  take  out  the  knives  and  clear  them  of  the  connective  tissue ; 
replace  them  and  set  to  work  again.  The  pulp  should  be  put  in  the 
saucepan  with  salt  and  black  pepper,  and  cold  water  or  well  skimmed 
gravy  in  the  proportion  of  a  full  dessert-spoonful  to  each  ounce  of  the 
pulp.  (If  the  meat  is  specially  dry,  add  a  little  more  liquid.)  Beat 
it  all  well  together  to  a  thick  cream. 

"The  saucepan  must  now  be  put  on  a  cool  part  of  the  stove  or  range, 
and  the  pulp  warmed  through  very  gradually,  and  very  slowly  cooked, 
being  briskly  stirred  and  beaten  up  with  a  wooden  spoon  the  whole 
time.  It  should  never  get  too  hot  to  the  touch  while  cooking  (tem- 
perature about  115°  Tah.).  If  gradually  and  gently  cooked  so,  it  takes 
from  20  to  30  minutes  according  to  quantity,  and  should,  when 
finished,  be  as  soft  and  smooth  as  it  was  before  being  put  on  the 
stove,  with  no  taste  or  smell  of  rawness.  It  must  never  be  left  on 
the  stove  to  cook  itself  or  to  '  keep  hot,'  but  should  be  turned  out  at 
once,  when  done,  into  a  hot  bowl  and  covered.  If  properly  cooked,  it 
is  delicious  like  a  thick,  smooth  cream,  without  any  lumps  or 
granules." 
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1.  BarlpAj  8oup. 

One  pound  of  shin  of  beef,  four  ounces  of  pearl  barley,  one  potato,  salt  and 
pepper  to  taste,  one  quart  and  a  half  of  water. 

Put  all  the  inga-edients  into  a  pan,  and  simmer  gently  for  four  hours. 
Strain,  return  the  barley,  and  heat  up  as  much  as  required. 

2.  Bread  Soup. 

One  pound  of  bread,  two  ounces  of  butter,  one  quart  of  stock. 

Boil  the  bread  with  the  butter  in  stock.  Beat  the  whole  with  a  spoon  or 
fork,  and  keep  it  boiling  till  the  bread  and  stock  are  thoroughl}'-  mixed. 
Strain,  season,  and  serve. 

3.  Tapioca  Sou]). 

Two  ounces  and  a  half  of  tapioca,  one  quart  of  stock. 

Put  the  tapioca  into  cold  stock,  and  bring  it  gradually  to  the  boiling  point. 
Simmer  gently  till  tender,  and  serve. 
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4.  Sardinian  Sou'p. 

Two  eggs,  a  quarter  of  a  pint  of  cream,  one  ounce  of  fresh  butter,  salt  and 
pepper  to  taste,  a  little  flour  to  thicken. 

Beat  the  eggs,  put  them  into  a  stewjian,  and  add  the  cream,  butter,  and 
seasoning,  stir  in  as  much  flour  as  will  bring  it  to  the  consistency  of  dough, 
make  it  into  balls  the  size  and  shape  of  a  nut,  fry  in  butter,  and  put  them 
into  a  basin  of  any  sort  of  soup  or  broth,  to  which  they  make  a  very  nice 
addition. 

5.  Restorative  Beef  Essence  (i.) 

Take  one  pound  of  fresh  beef,  free  from  fat,  chop  it  up  fine,  and  pour  over 
it  eight  ounces  of  soft  water,  add  five  or  six  drops  of  hydrochloric  acid,  and 
fifty  or  sixty  grains  of  common  salt,  stir  it  well,  and  leave  it  for  three  hours 
in  a  cool  place.  Then  pass  the  fluid  through  a  hair  sieve,  pressing  the  meat 
slightl}^,  and  adding  gradually  towards  the  end  of  the  straining  about  two 
more  ounces  of  water.  The  liquid  thus  obtained  is  of  a  red  colour,  possessing 
the  taste  of  souj).  It  should  be  taken  cold,  a  teacupf ul  at  a  time.  If  preferred 
warm,  it  must  not  be  put  on  the  fire,  but  heated  in  a  covered  vessel  placed  in 
hot  water. 

Should  it  be  iindesirable  for  the  patient  to  take  the  acid,  this  soup  may  be 
made  by  merely  soaking  the  minced  beef  in  distilled  water. 

6.  Another  Beef  Essence  (ii.) 

Take  one  pound  of  gravy  beef,  free  from  fat  and  skin,  chop  it  up  very  fine, 
add  a  little  salt,  and  put  it  into  an  earthen  jar  with  a  lid,  fasten  up  the  edges 
with  a  thick  paste,  such  as  is  used  for  roasting  venison  in,  and  place  the  jar 
in  the  oven  for  three  or  four  hours.  Strain  through  a  coarse  sieve,  and  give 
the  patient  two  or  three  teaspoonfuls  at  a  time. 

7.  Beef  Essence  (iii.) 

Cut  up  in  small  pieces  one  pound  of  lean  beef  from  the  sirloin  or  rump,  and 
put  it  in  a  covered  saucepan,  with  half  a  pint  of  cold  water ;  place  by  the 
side  of  the  fire  for  four  or  five  hours,  then  allow  it  to  simmer  gently  for  two 
hours  :  skim  well,  and  serve. 

8.  Beef  Tea. 

Two  pounds  of  beef  without  fat  or  bone,  a  pint  of  cold  water,  place  in  a  jar 
in  a  saucepan  of  water.    Simmer  four  hours. 

9.  Mutton  Jelly. 

Six  shanks  of  mutton,  three  pints  of  water,  pepper  and  salt  to  taste,  half  a 
pound  of  lean  beef,  a  crust  of  bread  toasted  brown. 

Soak  the  shanks  in  water  several  hours,  and  scrub  them  •  well.  Put  the 
shanks,  the  beef,  and  other  ingredients  into  a  saiicepan  with  the  water,  and 
simmer  very  gently  for  five  hours.  Strain,  and  when  cold  take  off'  the  fat. 
Warm  up  as  much  as  is  wanted  at  a  time. 

10.  Beef  Tea  imth  Oatmeal. 

Mix  two  tablespoonfuls  of  oatmeal  very  smooth  with  two  spoonfuls  of  cold 
water,  then  add  a  pint  of  strong  boiling  beef  tea.  Boil  together  for  five  or 
six  minutes,  stirring  well  all  the  time.   Strain  through  a  sieve  and  serve. 
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11.  BaJced  Soujy. 

One  pound  of  lean  beef,  one  ounce  of  rice,  pepper  and  salt  to  taste,  one  pint 
and  a  half  of  water.  -  i  " 

Cut  up  the  meat  into  slices,  add  the  rice  and  seasoning,  place  all  in  a  iar 
with  the  water,  cover  closely,  and  bake  for  four  hours.  Pearl  barley  may  be 
substituted  for  rice  if  preferred. 

12.  Mutton  Broth. 

Two  or  three  pounds  of  neck  of  mutton,  two  pints  of  water,  pepper  and  salt, 
halt  a  pound  of  jjotatoes  or  some  pearl  barley. 

..n ^ ^  stewpan,  pour  the  water  over  it,  pepper  and  salt. 

W  hen  It  boils  skim  carefully,  cover  the  pan,  and  let  simmer  gently  for  an  hour 
ytram,  let  the  broth  get  cold,  and  then  remove  all  the  fat.  When  required  for 
use  add  some  pearl  barley  or  potatoes  in  the  following  manner  :-Boil  the 
potatoes,  mash  them  very  smoothly  so  that  no  lumps  remain ;  put  the  pota- 
toes into  a  pan,  and  gradually  add  the  mutton  broth,  stirring  till  it  is  well 
mixed  and  smooth.   Let  simmer  for  five  minutes,  and  serve  with  fried  bread. 

13.  Soup. 

Take  three  or  four  pared  potatoes,  a  thick  slice  of  bread,  half  a  teacupful  of 
pearl  barley  or  rice,  a  little  salt  and  pepper,  two  quarts  of  beef  tea  or  mutton 
broth.  Heat  the  beef  tea  or  broth  in  a  pan,  and  when  quite  boiling  add  the 
rest  of  the  ingredients,  except  the  pepper  and  salt,  which  should  be  added 
when  nearly  done ;  cover  the  pan,  and  let  boil  slowly  for  an  hour.  Serve 
with  toasted  bread. 

14.  Babbit  8ou2:). 

Soak  a  rabbit  in  warm  water,  and  when  quite  clean  cut  it  in  pieces,  and 
put  it  into  a  stewpan  with  a  teacupful  of  veal  stock  or  broth,  simmer  slowly 
till  done  through,  then  add  a  quart  of  Avater,  and  boil  for  an  hour.  Then 
take  out  the  rabbit,  pick  the  meat  from  the  bones,  covering  it  up  to  keep  it 
white;  put  the  bones  back  into  the  liquor,  and  simmer  for  two  hours;  skim, 
strain,  and  let  cool.  Pound  up  the  meat  in  a  mortar  with  the  yolks  of  two 
hard-boiled  eggs  and  the  crumb  of  a  French  roll,  previously  soaked  in  milk  ; 
rub  through  a  tammy,  and  gradually  add  the  strained  liquor,  and  simmer 
for  fifteen  minutes.  If  liked  thick  mix  some  arrowroot  with  half  a  pint  of 
new  milk,  bring  it  to  the  boil,  mix  with  the  soup,  and  serve.  If  preferred 
thin  have  ready  some  pearl  barley  or  vermicelli  boiled  in  milk  and  add  either 
to  the  soup  instead  of  the  arrowroot.  Serve  with  little  squares  of  toast  or 
fried  bread. 

15.  CaJfs  Foot  Broth. 

One  calf's  foot,  three  pints  of  water,  one  small  lump  of  sugar,  the  3'olk  of 
one  egg. 

Stew  the  foot  in  Avater  veri/  gentlij,  till  the  liquor  is  reduced  to  half,  remove 
the  scum,  set  it  in  a  basin  till  quite  cold,  then  take  off  every  particle  of  fat. 
Warm  up  about  half  a  pint,  adding  the  sugar,  taking  it  off  the  fire  for  a 
minute  or  two ;  then  add  the  beaten  yolk  of  the  egg.  Keep  stirring  it  over 
the  fire  till  the  mixture  thickens,  but  do  not  let  it  boil]  or  it  vriU  be  spoiled. 
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16.  Veal  Soujp. 

A  kniickle  of  veal,  two  cow-heels,  tAvelve  peppercorns,  a  glass  of  slierry,  and 
three  puits  of  water. 

Stew  all  the  ingredients  in  an  earthen  jar  for  six  honrs.  Do  not  open  till 
cold.  When  wanted  for  use,  skim  off  the  fat  and  strain.  Heat  as  much  as  is 
reiiuired  for  use. 

17.  Good  Stock  for  Soup. 

One  pound  of  shin  of  beef,  one  pound  of  kmickle  of  veal,  four  white  pepper- 
corns, a  lump  of  sugar,  one  quart  of  water. 

Simmer  gently  for  six  hours,  skim  well,  and  strain. 

18.  Nourisliing  Soup. 

Stew  two  ounces  of  the  best  well-washed  pearl  sago  in  a  pint  of  water  till 
quite  tender  and  very  thick,  then  mix  with  half  a  pint  of  good,  boiling 
cream  and  the  yolks  of  two  fresh  eggs.  Blend  the  whole  carefully  with  one 
quart  of  essence  of  beef,  made  according  to  number  7.  The  beef  essence 
must  be  heated  separately,  and  mixed  while  both  mixtures  are  hot.  A  little 
of  this  may  be  warmed  up  at  a  time. 

19,  Sago  Soup. 

An  ounce  and  a  half  of  sago,  one  pint  of  stock. 

Wash  the  sago,  put  one  pint  of  stock  on  the  fire,  and  bring  it  to  the  boil ; 
add  the  sago,  and  simmer  till  it  is  entirely  dissolved.  When  cold  it  will  form' 
a  jelly. 

20.  Bice  Soup. 

Three  ounces  of  Patna  rice,  the  yolks  of  two  eggs,  half  a  pint  of  cream  or 
new  milk,  one  quart  of  stock. 

Boil  the  rice  in  the  stock,  and  rub  half  of  it  through  a  tammy,  put  the 
stock  in  a  stewpan,  add  the  rest  of  the  rice  whole,  and  simmer  gently  for  five 
minutes.  Have  ready  the  cream  or  milk,  boiled.  Beat  the  yolk  of  the  eggs, 
and  mix  them  gradually  with  the  cream.  Take  the  soiip  off  the  fire,  add  "the 
cream  and  eggs,  stirring  them  well  together  as  you  mix  them.  Heat  up 
gradually,  but  do  not  let  hoil,  or  the  eggs  will  curdle  and  the  soup  be  spoilt. 

21.  Semolina  Soup. 

Drop  an  ounce  of  semolina  into  one  pint  of  boiling  stock,  and  stir  constantly 
to  prevent  burning.  Simmer  gently  for  half  an  hour,  season  with  salt  to 
taste. 

22.  Raw  Meat  Diet. 

Two  ounces  of  rump  steak,  taking  away  all  fat,  are  to  be  cut  into  small 
squares,  without  entirely  separating  the  meat,  place  in  a  mortar  and  pound 
for  five  or  ten  minutes,  then  add  three  or  four  tablespooufuls  of  water,  and 
pound  again  for  a  short  time ;  now  take  away  all  sinew  or  fibre  of  the  meat 
leaving  only  the  creamy  substance;  add  salt  to  taste.  Before  using,  place 
the  cup  or  jar  containing  the  pounded  meat  in  hot  water  until  just  warm. 

Another  way  :-Scrape  the  beefsteak  with  a  sharp  knife,  and  after  removino- 
all  the  fat  and  tendon,  if  not  already  in  a  complete  pulp,  pound  in  a  mortal" 
Ihis  may  be  taken  in  the  form  of  sandwich  between  thin  bread  and  butter 
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with  salt  and  pepper  to  taste,  or  it  may  be  mixed  with  water  to  the  coixsist- 
ence  of  cream. 

This  diet  is  excellent  for  children  with  diarrhoea,  also  for  adults  who 
suffer  from  irritable  bowels  or  chronic  diarrhoea. 


Or,  thirdly,  scrape  and  pound  the  meat  with  cold  water  to  the  consistence 
of  thin  cream  and  then  allow  to  stand,  and  pour  off  the  supernatant  fluid, 
leaving  the  sediment  behind. 

Eaw  meat  may  be  made  more  palatable  by  pouring  over  it  a  little  warm 
gravy— not  too  Avarm— or  by  adding  some  strong  and  well-seasoned  beef  tea 
made  in  the  usual  way. 

In  cases  of  wasting,  auEEmia,  and  prostration,  it  is  said  that  the  fresh  blood 
of  animals— such  as  fowls— mixed  with  warm  wine,  or  milk  punch,  warm 
lemonade,  milk  or  coffee,  and  taken  immediately,  or  before  coagulation,  is 
very  useful. 

It  relieves  prostration,  as  in  cases  of  flooding,  restores  warmth  and  circula- 
tion, and  acts  better  and  more  promptly,  it  is  said,  than  transfusion  from 
vein  to  vein.  The  blood  of  two  or  three  chickens  should  be  taken  in  the 
twenty-four  hours. 


Another  raw  meat  preparation  :— Take  half  a  pound  of  lean  rump  steak, 
scrape  with  a  knife  until  all  the  pulp  is  removed  from  it,  then  add  as  much 
sugar  as  will  be  needed  to  sweeten,  according  to  taste ;  break  the  lumps  of 
sugar  with  the  meat  in  a  basin  with  a  small  wooden  spoon.  Add  gradually 
as  much  milk  as  will  make  the  pulp  of  the  thickness  of  arrowroot,  flavour 
with  brandy.  Strain  through  a  gravy  strainer  if  there  is  any  fibre  of  the 
meat  left,  for  the  mixture  should  be  perfectly  smooth. 

23.  Pe])tonked  Beef  Tea. 

Half  a  pound  of  finely  minced  lean  beef  is  mixed  Avith  a  pint  of  Avater  and 
20  grains  of  bicarbonate  of  soda.  This  is  simmered  for  an  hour.  AVhen  it 
has  cooled  down  to  a  lukewarm  temperature,  a  tablespoonful  of  the  liquor 
pancreaticus  (Bruger)  is  added.  The  mixture  is  then  set  aside  for  three  hours 
and  occasionally  stirred.  At  the  end  of  this  time  the  liquid  portions  are 
decanted  and  boiled  for  a  few  seconds.  It  may  be  seasoned  with  salt 
(Sir  W.  Eoberts). 

This  beef  tea  is  rich  in  peptone,  and  is  about  equivalent  to  milk  in  nutritive 
value. 

24.  Peptonized  Beef  Jelly. 

Proceed  as  above,  but  after  the  final  boiling  add  the  requisite  amount  of 
gelatin  or  isinglass  to  the  hot  peptonized  liquid,  and  let  the  liquid  cool  and 
set  (Roberts). 

25.  Peptonized  Milk  {prepared  hot). 

A  pint  of  milk  is  diluted  Avith  a  quarter  of  a  pint  of  water,  and  heated  to 
ti  temperature  of  about  140°  Fah.  (60°  C;).  Tavo  teaspooirfuls  of  liquor  pan- 
creaticus, together  Avith  20  grains  of  bicarbonate  of  soda,  are  then  mixed 
thercAvith.  The  mixture  is  then  poured  into  a  covered  jug,  and  the  jug  is 
placed  in  a  Avarm  situation  in  order  to  keep  up  the  heat.  At  the  end  of  an 
hour  or  cin  liour  ciiicl  a  lialf  tliG  product  is  raised  to  tlie  l^oiliiig  point.  It  can 
then  be  used  like  ordinary  milk  (Eoberts). 
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26.  Pe;ptoni:ied  Milk  (prepared  cold). 

A  pint  of  milk  is  diluted  with  half  a  pint  of  lime-water,  or  with  half  a  pint 
of  water  containing  20  grains  of  bicarbonate  of  soda  in  solution.  To  this  are 
added  three  teaspoonfuls  of  liquor  pancreaticus.  The  mixture  is  then  set 
aside  at  the  ordinary  temperature  of  the  dwelling  room,  G0°  Fah.,  for  a  period 
of  three  or  four  hours,  and  is  now  ready  for  use  (Roberts). 

(If  kept  longer  the  process  would  contimie,  and  the  milk  become  too  bitter, 
unless  the  ferment  be  destroyed  by  boiling  the  liquid  at  this  stage.) 

27.  Peptonized  Gruel. 

Any  one  of  the  farinaceous  gruels  may  be  made  in  the  usual  way.  The 
gruel  should  be  thick  and  strong.  Pour  into  a  covered  jug ;  let  cool  till  luke- 
warm, and  then  add  two  teaspoonfuls  of  liquor  pancreaticus  for  every  pint 
of  gruel.    At  the  end  of  three  hours  boil  and  strain  (Roberts). 

28.  Peptonized  Milk  Gruel. 

Make  in  the  usual  way  a  good  thick  gruel  of  any  farinaceous  article ;  at 
once,  while  still  hot,  add  an  equal  quantity  of  cold  milk.  At  the  temperature 
which  results  add  two  teaspoonfuls  of  liquor  pancreaticus  and  20  grains  of 
bicarbonate  of  soda  for  each  pint  of  the  mixed  gruel  and  milk.  Set  aside  for 
two  or  three  hours  in  a  warm  place,  finally  raise  to  the  boiling  point  and 
strain  (Roberts). 

Sir  William  Roberts  has  obtained  the  most  satisfactory  results  with  this 
preparation. 

29.  Peptonized  Enemata. 

Peptonized  milk  gruel  or  peptonized  beef  tea  may  be  prepared  in  the  usual 
way  up  to  the  point  of  the  addition  of  the  liquor  pancreaticus.  This  may 
be  added,  when  the  liquid  has  cooled  down  sufficiently,  in  the  dose  of  one 
dessert-spoonful,  and  the  fluid  then  at  once  injected  into  the  bowel,  there  to 
become  peptonized  (Roberts). 

Or,  more  simply,  we  may  complete  the  peptonizing  outside  the  body,  and 
inject  the  peptonized  milk  gruel  or  beef  tea. 

If  the  injection  be  given  very  slowly,  taking  a  quarter  of  an  hour  or  twenty 
minutes  over  the  procedure,  a  bulky  nutritive  enema  may  be  given  and 
retained— half  a  pint,  or  even  a  pint.    {&e  Enemata.) 

30.  Bread  .Jelly. 

Take  the  crumb  of  a  loaf,  break  it  up,  pour  boiling  water  over  it,  and  leave 
it  to  soak  for  three  hours.  Then  strain  off  and  add  fresh  water,  place  the 
mixture  on  the  fire,  and  let  it  boil  till  it  is  perfectly  smooth.  Take  it  out, 
and  after  pressing  out  the  water,  flavour  with  anything  agreeable.  Put  it 
into  a  mould,  and  turn  it  out  when  required  for  use. 

31.  Milh  Porridge. 

Put  a  quart  of  milk  into  an  enamel-lined  saucepan.  When  on  the  point 
of  boiling  scatter  in  by  degrees  half  a  pound  of  coarse  oatmeal ;  stir  until  the 
mixture  thickens.  When  thickened  let  it  continue  to  boil  about  twenty 
minutes.  The  porridge  can  bo  made  thick  or  thin  according  to  taste.  It  can 
be  eaten  as  it  is,  or  with  the  addition  of  salt,  sugar,  treacle,  etc. 
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32.  Oatmeal  Porridge.    Whole-meal  Bread. 

Oatmeal  three  oi*  four  ounces.  Water  one  pint.  Boil  the  water  and  add 
a  little  salt,  about  one-sixteenth  of  an  ounce.  Sprinkle  in  the  meal  very 
gradually  and  carefully,  till  of  a  sufficient  consistency.  Stir  it  well  all  the 
time  with  a  porridge  stick  (which  should  be  an  inch  broad  at  tlie  bottom). 
Boil  gently  for  fifteen  or  twenty  minutes,  add  a  little  more  boiling  water, 
and  boil  it  five  minutes  longer,  which  makes  it  smooth.  Pour  it  on  plates 
and  serve.  The  usual  way  is  to  make  a  hole  in  the  middle  Avith  a  spoon,  add 
a  piece  of  butter  the  size  of  a  nutmeg,  and  upon  it  a  spoonful  of  coarse  brown 
sugar,  eat  it  from  the  circumference,  and  dij)  each  siDoonful  into  the  butter 
and  sugar. 

Whole-meal  bread  is  often  useful  in  habitual  constipation,  especially  of 
children. 

33.  Macaroni. 

Two  ounces  of  macaroni,  a  qtiarter  of  a  pint  of  milk,  a  quarter  of  a  pint 
of  good  beef  gravy,  the  yolk  of  one  egg,  two  tablespoonfuls  of  cream,  half  an 
ounce  of  butter.  Wash  the  macai'oni,  and  boil  it  in  the  gravy  and  milk  till 
([uite  tender.  Drain  it,  put  the  macaroni  into  a  very  hot  dish,  and  i^lace  it 
by  the  fire.  Beat  the  yolk  of  the  egg  with  the  cream  and  two  tablesj^oonfuls 
of  the  liquor  the  macaroni  was  boiled  in.  Make  this  sufficiently  hot  to 
thicken,  hut  do  not  allow  it  to  Loil,  or  it  will  be  spoiled ;  pour  it  over  the 
macaroni,  and  strew  over  the  Avhole  a  little  finely  grated  Parmesan  cheese  ; 
or  the  macaroni  may  be  served  as  an  accompaniment  to  minced  beef  without 
the  cheese ;  or  it  may  be  taken  alone,  with  some  good  gravy  in  a  tm-een 
served  with  it. 

34.  Macaroni  Boiled  in  MilJc. 

One  ounce  of  macaroni,  three-quarters  of  a  pint  of  new  milk,  a  little  lemon- 
rind,  a  little  white  sugar. 

Put  the  milk  into  a  saucepan  with  the  lemon-rind,  bring  it  to  boiling  point, 
and  drop  in  the  macaroni.  Let  it  swell  gradually  over  the  fire  till  quite 
tender,  but  do  not  allow  the  pipes  to  break. 

35.  Bice  Milh. 

Three  tablespoonfuls  of  rice,  one  quart  of  milk. 

Wash  the  rice,  put  it  into  a  saucepan  with  the  milk,  and  simmer  gently 
till  the  rice  is  tender,  stirring  it  now  and  then  to  prevent  the  milk  burning. 
Sweeten  a  little,  and  serve  with  a  cut  lemon,  black  currant  jam,  or  apples 
stewed. 

36.  Bice  Cream  (i.). 

To  a  pint  of  new  milk  add  a  quarter  of  a  pound  of  ground  rice,  a  lump  of 
butter  the  size  of  a  walnut,  a  little  lemon-peel,  and  a  tablespoouful  of  pow- 
dered sugar.  Boil  them  together  for  five  minutes,  then  add  half  an  ounce 
of  isinglass  which  has  been  dissolved,  and  let  the  mixture  cool.  When  cool 
add  half  a  pint  of  good  cream  whisked  to  a  froth,  mix  all  together,  and  set 
it  for  a  time  in  a  very  cool  place,  or  on  ice.  When  used,  turn  it  out  of  the 
basin  into  a  dish,  and  pour  fruit  juice  round  it,  or  some  stewed  apple  or  pear 
may  be  served  with  it. 
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37.  Bice  Cream  (ii.). 

A  quarter  of  a  poiincl  of  whole  rice,  well  stewed  in  milk,  and  put  in  a  sieve 
to  drain  and  cool.  Mix  with  the  rice  a  gill  of  good  cream  whisked  to  a  froth, 
and  add  a  wine-glass  of  sherry,  a  little  powdered  sugar,  and  a  teaspoonful  of 
lemon-juice. 

38.  Lifjlit  PuddioKj. 

Boil  very  smoothly  in  new  milk  one  tahlespoonful  of  ground  rice,  let  it  get 
(juitc  cold,  then  add  two  eggs,  very  well  beaten  up,  a  lump  of  white  sugar, 
and,  if  liked,  a  dessert-spoonful  of  brandy.  Line  a  small  tart-dish  (sufficient 
for  one  person)  Avith  paste,  put  in  the  pudding,  and  bake  quickly.  Serve  the 
moment  it  is  ready,  for  it  falls  directly. 

39.  Semolina  Pudding. 

One  ounce  of  semolina,  half  a  pint  of  milk,  one  ounce  of  butter,  two  eggs, 
sugar  to  taste. 

Heat  the  milk  and  mix  it  with  the  semolina,  sugar  and  butter;  stir  this 
over  the  fire  for  a  few  minutes,  then  take  it  off  and  mix  with  it  the  eggs, 
which  should  be  well  beaten.  Butter  a  small  tart-dish,  line  it  with  pufF  paste, 
put  in  the  pudding,  and  bake  in  a  slow  oven. 

40.  Bice  Pudding. 

One  ounce  of  whole  rice,  tlu-ee-quarters  of  a  pint  of  milk,  half  an  ounce  of 
butter,  one  egg,  sugar  to  taste. 

Let  the  rice  swell  in  the  milk  over  a  slow  fire,  stir  in  the  butter,  and  then 
let  the  mixture  cool  Well  beat  the  egg  and  mix  with  the  rice,  butter  a 
breakfast  cup  or  small  mould,  fill  it  three  parts  inU,  and  bake.  Turn  it  out 
and  serve. 

41.  Tapioca  Pudding. 

One  ounce  of  tapioca,  one  pint  of  milk,  one  ounce  of  butter,  one  egg,  sugar 
to  taste. 

Wash  the  tapioca,  and  let  it  stew  gently  in  the  milk  for  a  quarter  of  an 
hour,  stirring  it  now  and  then.  Let  it  cool,  mix  with  it  the  butter,  sugar 
and  eggs,  which  must  be  well  beaten.  Put  into  a  small  tart-dish  and  bake 
in  a  moderate  oven. 

42.  Vermicelli  Pudding. 

Two  ounces  of  vermicelli,  three-quarters  of  a  pint  of  milk,  quarter  of  a 
pint  of  cream,  one  ounce  and  a  half  of  butter,  two  eggs,  one  ounce  and  a  half 
of  sugar. 

Boil  the  vermicelli  in  the  milk  till  it  is  tender,  then  stir  in  the  remaining 
ingredients.  Butter  a  small  tart-dish,  line  with  puff  paste,  put  in  the  pudding 
and  bake. 

43.  Milh  Blancmange. 

A  quarter  of  a  pound  of  loaf  sugar,  one  quart  of  milk,  one  ounce  of  isin- 
glass. 

Put  all  the  ingredients  into  a  lined  saucepan,  and  boil  gently  till  the  isin- 
glass is  dissolved.  Keep  stirring  over  the  fire  for  about  ten  minutes,  strain 
through  a  fine  sieve  into  a  jug,  and  when  nearly  cold  pour  into  an  oiled 
mould,    Turn  out  carefully  when  required  for  use, 
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44.  Rice  Blancmange. 

A  quarter  of  a  pound  of  ground  rice,  two  ounces  of  loaf  sugar,  one  ounce  of 
butter,  one  quart  of  milk,  flavouring  of  lemon-iMeh 

Mix  the  rice  to  a  smooth  batter  Avith  a  little  milk,  and  put  the  remainder 
of  the  milk  into  a  saucepan  with  the  butter,  sugar  and  lemon-peel.  Bring 
the  milk  to  boiling  point,  stir  in  the  rice.  Let  boil  for  ten  minutes,  or  till 
the  rice  milk  comes  away  from  the  saucepan.  Grease  a  mould  with  salad 
oil,  pour  m  the  rice,  let  it  get  perfectly  cold,  and  turn  out. 

45.  Arrowroot  Blancmange. 

Two  tablespoonfuls  of  arrowroot,  three-quarters  of  a  pint  of  milk,  lemon 
and  sugar  to  taste. 

Mix  the  arroAvroot  with  a  little  milk  to  a  smooth  paste,  put  the  rest  of  the 
milk  on  the  fire,  and  let  boil.  Stir  in  the  arrowroot,  sweeten  and  flavour, 
stirring  all  the  time,  till  the  milk  thickens  sufficiently  to  come  from  the 
saucepan.   Put  it  into  a  mould  till  quite  cold. 

46.  Bahed  Bread  Pudding. 

Half  a  pint  of  new  milk,  a  quarter  of  a  pound  of  bread  crumbs,  two  eggs, 
one  ounce  of  butter,  sugar  to  taste. 

Boil  the  milk  and  pour  it  over  the  bread  crumbs,  and  let  them  soak  for  half 
an  hour.  Beat  the  eggs,  mix  them  with  the  bread  crumbs,  and  the  sugar 
and  butter,  and  stir  well  till  thoroughly  mixed.  Butter  a  breakfast  cup,  or 
small  pudding  mould,  fill  it  a  little  more  than  half  full  with  the  mixture, 
and  bake  in  a  moderate  oven  for  about  twenty  minutes. 

47.  Baked  Custard  Pudding. 

Warm  half  a  pint  of  milk,  or  a  little  more,  whisk  two  eggs,  yolks  and 
whites,  add  the  milk  to  them,  stirring  all  the  while.  Have  ready  a  small 
tart-dish,  lined  at  the  edges  with  paste.  Pour  the  custard  into  the  dish, 
grate  a  little  nutmeg  over  the  top,  and  bake  it  in  a  very  slow  oven  for  half 
an  hour. 

48.  Boiled  Custard  Pudding. 

Prepare  the  custard  as  in  the  foregoing  receipt.  Butter  a  small  basin  that 
will  exactly  hold  it,  put  in  the  custard,  and  tie  a  floured  cloth  over  it ;  plunge 
the  Avhole  into  boiling  Avater,  and  float  it  about  for  a  few  minutes ;  boil  slowly 
for  half  an  hour,  turn  out  and  serve. 

49.  Bice  and  Apple. 

Boil  about  tAvo  tablespoonfuls  of  rice  in  a  pint  and  a  half  of  new  milk,  and 
simmer,  stirring  it  from  time  to  time  till  the  rice  is  quite  tender.  Have  readA' 
some  apples,  peeled,  cored,  and  stewed  to  pulp,  and  SAveetened  AAdth  a  very 
little  loaf  sugar.  Put  the  rice  round  a  plate,  and  the  apple  in  the  middle  and 
serve. 

50.  Apple  o,nd  Rice. 

Peel  and  halve  three  small  apples,  take  out  the  cores,  put  the  hah'es  into 
a  stewpan  Avith  about  half  an  ounce  of  butter,  and  streAV  over  them  a  little 
Avhite  sifted  sugar.  Stew  them  very  gently  till  tender,  taking  care  not  to 
break  them.    Boil  the  rice  Avith  milk  and  a  little  sugar  till  quite  soft,  and 
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wlieu  clone,  clish  it  with  the  apples  on  the  top  of  it,  and  a  little  cream  served 
with  it  separately. 

51.  Fruit  Cream. 

Apples,  gooseberries,  rhubarb,  or  any  fresh  fruit. 

Prepare  the  fruit  as  for  stewing,  put  it  into  a  jar  with  two  tablespoonfuls 
of  water  and  a  little  good  moist  sugar.  Set  this  jar  m  a  aaucei^an  of  boiling 
water,  and  let  it  boil  till  the  fruit  is  soft  enough  to  mash.  When  cooked 
enough  beat  it  to  a  pulp,  work  this  pulp  through  a  colander,  and  to  every 
pint  stir  in  a  pint  of  milk  or  cream.  Of  course  the  cream  is  best,  if  obtainable. 
Sweeten  and  serve. 

52.  Minced  Foivl  and  Egg. 

Cold  roast  fowl,  a  hard-boiled  egg,  salt,  pepper  or  cayenne  to  taste  ;  three 
tablespoonfuls  of  new  ^milk  or  cream,  half  an  ounce  of  butter,  one  table- 
spoonful  of  flour,  a  tea-spoonful  of  lemon  juice. 

Mince  the  fowl,  and  remove  all  skin  and  bones ;  put  the  bones,  skin  and 
trimmings  into  a  stewpan,  with  one  small  onion  if  agreeable,  and  nearly  half 
a  pint  of  water  ;  let  this  stew  for  an  hour,  then  strain  the  liquor,  chop  the  egg 
small,  mix  with  the  fowl,  and  add  salt  and  pepper,  put  in  the  gravy  and  other 
ingredients,  let  the  whole  just  boil,  and  serve  with  sippets  of  toasted  bread, 

53.  Fowl  and  Bice. 

A  quarter  of  a  pound  of  rice,  one  pint  of  stock  or  broth,  one  ounce  and  a 
half  of  butter,  minced  fowl,  egg  and  bread  crumbs. 

Put  the  rice  into  the  cold  stock  or  broth,  let  it  boil  very  gently  for  half  an 
hour,  then  add  the  butter,  and  simmer  till  it  is  quite  dry  and  soft.  When 
cold  make  into  balls,  hollow  out  the  inside  and  fill  them  with  mince  made 
according  to  the  foregoing  receipt,  but  a  little  stifFer ;  cover  with  rice,  dijJ  the 
balls  into  egg,  sprinkle  with  bread  crumbs,  and  fry  a  nice  brown ;  a  little 
cream  stirred  into  the  rice  before  it  cools  improves  it  very  much. 

54.  GhicJcen  and  Bice. 

Cut  up  the  meat  of  boiled  chicken,  have  ready  some  rice  well  cooked  and 
seasoned  with  salt,  put  round  a  small  flat  dish  or  vegetable  dish,  warm  up 
the  chicken  in  a  little  good  gravy,  and  serve  in  the  middle  of  the  dish  with 
the  rice  round  it. 

55.  Panada. 

Take  the  crumb  of  a  penny  roll  and  soak  it  in  milk  for  half  an  hour,  then 
squeeze  the  milk  from  it ;  have  ready  an  equal  quantity  of  chicken  or  veal, 
scraped  very  fine  with  a  knife ;  pound  the  bread  crumbs  and  meat  together  in 
a  mortar.  The  pulp  may  be  cooked  either  mixed  with  veal  or  chicken  broth, 
or  it  may  be  poached  like  an  egg,  by  taking  it  up  with  two  spoons  in  pieces 
of  the  shape  of  an  egg ;  after  seasoning,  it  should  be  served  on  mashed  potato. 

56.  Oysters. 

Take  half  a  dozen  native  oysters,  and  put  them  into  a  saucepan  (after  they 
have  been  well  washed  in  cold  water).  Put  in  a  lump  of  butter  the  size  of  a 
walnut,  a  little  salt  and  pepper,  put  the  saucepan  on  the  fire  for  ten  minutes, 
not  more,  taking  it  off  now  and  then  and  stirring  it.  Then  add  a  few  drops  of 
lemon-juice  or  vinegar. 
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57.  Steivecl  Oysters. 

Half  a  pint  of  oysters,  half  an  ounce  of  butter,  flour,  one-third  of  a  pint 
of  cream,  cayenne  and  salt  to  taste. 

Scald  the  oysters  in  their  ownliqiior,  take  thorn  out,  beard  them,  and  strain 
the  liquor.  Put  the  butter  into  a  stewpan,  dredge  in  sufficient  flour  to  dry  it 
up  add  the  oyster  liquor,  and  stir  it  over  a  sharp  fire  with  a  wooden  spoon 
W  hen  It  boils  add  the  cream,  oysters  and  seasoning,  and 'simmer  for  one  or 
two  minutes,  but  not  lomjer,  or  the  oysters  will  harden,  serve  on  a  hot  dish 
with  croutons  or  toasted  sippets  of  bread.  A  quarter  of  a  pint  of  oysters  the 
other  ingredients  being  in  proportion,  make  a  dish  large  enough  for' one 
person. 

68.  Lobster. 

Take  a  small  claw  of  a  lobster  or  crab,  and  put  on  it  a  little  salt,  a  quarter 
of  a  teaspoonful  of  salad  oil,  and  a  drop  or  two  of  vinegar.  This  is  digestible 
even  for  delicate  stomachs.  ° 


59.  Demulcent  JDvinlc. 

Take  a  pinch  of  isinglass,  and  boil  it  in  half  a  pint  of  new  milk,  with  half 
a  dozen  bruised  sweet  almonds  and  three  lumps  of  sugar. 

60.  Milh  and  Cinnamon  Brink. 

Boil  in  one  pint  of  new  milk  sufficient  cinnamon  to  flavour  it  pleasantly 
and  sweeten  with  white  sugar.  This  may  be  taken  cold  with  a  teaspoonful 
of  brandy,  and  is  very  good  in  cases  of  diarrhoea.  Children  may  take  it  milk- 
■ivarm  without  the  brandy. 

61.  Milh  and  Isinglass. 

Dissolve  a  little  isinglass  in  water,  mix  it  well  with  half  a  pint  of  milk 
then  boil,  and  serve  Avith  or  without  sugar  as  preferred. 


62.  Milh,  Rum,  and  Isinglass. 

Dissolve  in  a  little  hot  water  over  the  fire  a  pinch  of  the  best  isinglass;  let 
it  cool,  and  mix  a  dessert-spoonful  of  rum  with  it  in  a  tumbler,  and  fill  up 
the  glass  with  new  milk. 


63.  Sherry  or  Brandy  and  Milk. 

To  one  tablespoonful  of  brandy,  or  one  wine-glassful  of  sherry,  in  a  bowl 
or  cup,  add  powdered  sugar  and  a  very  little  nutmeg  to  taste.  Warm  a 
breakfast-cupful  of  now  milk,  and  pour  it  into  a  spouted  jug ;  pour  the  con- 
tents from  a  height  over  the  wine,  sugar,  etc.    The  milk  must  not  boil. 

6k  Milk,  Egg,  and  Brandy, 

Scald  some  neAV  milk,  hut  do  not  hi  it  hoil.  It  ought  to  be  put  into  a  jug,  and 
the  jug  should  stand  in  boiling  water.  When  the  surface  looks  filmy  it  is 
sufficiently  done  and  should  be  put  away  in  a  cool  place  in  the  same  vessel. 
When  quite  cold  beat  up  a  fresh  egg  with  a  fork  in  a  tumbler,  with  a  lump 
of  sugar.  Beat  quite  to  a  froth,  add  a  dessert-spoonful  of  brandy,  and  fill  up 
the  tumbler  with  the  scalded  milk. 
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65.  Egg  and  Wine. 

One  egg,  half  a  glass  of  cold  water,  ouo  glass  of  sherry,  sugar,  and  a  very 
little  grated  nutmeg. 

Beat  the  egg  to  a  froth  with  a  tablespoonf  ul  of  cold  water.  Make  the  wine 
and  water  hot,  hut  not  hoilinrj  ;  pour  it  on  the  egg,  stirring  all  the  time.  Add 
sufficient  sugar  to  sweeten,  and  a  very  little  nutmeg.  Put  all  into  a  lined 
saucepan  on  a  gentle  fire,  and  stir  it  one  way  till  it  thickens,  hut  do  not  let  it 
boil.    Serve  in  a  glass  with  crisp  biscuits,  or  sippets  of  toast. 

66.  Ugg  and  Sherry. 

Beat  up  an  egg  with  a  fork  till  it  froths,  add  a  lump  of  sugar  and  two 
tablespoonf uls  of  water ;  mix  well,  pour  in  a  wine-glassful  of  sherry,  and 
serve  before  it  gets  flat.  Half  the  quantity  of  brandy  may  be  used  instead 
of  sheiTy. 

67.  Caudle. 

Beat  up  an  egg  to  a  froth,  add  a  wine-glassful  of  sherry  and  half  a  pint  of 
gruel,  flavour  with  lemon-pael  and  nutmeg,  and  sweeten  to  taste. 

68.  Anotlier  Caudle. 

Mix  well  together  one  pint  of  cold  gruel  with  a  wine-glassful  of  good  cream, 
add  a  wine-glassful  of  sherry,  and  a  tablespoonful  of  noyau,  and  sweeten 
with  sugar-candy, 

69.  Egg  and  Brandy. 

Beat  up  three  eggs  to  a  froth  in  four  ounces  of  cold  spring  water,  add  two 
or  three  lumps  of  sugar,  and  pour  in  four  ounces  of  brandy,  stirring  all  the 
time.    A  portion  of  this  may  be  given  at  a  time. 

70.  Egg,  Bum,  and  Lemon. 

Six  new-laid  eggs  (with  shells),  the  juice  of  seven  lemons  ;  macerate  until 
the  shells  are  dissolved.  Then  beat  up  together  with  a  pint  of  the  oldest 
Jamaica  rum,  strain  through  muslin,  and  add  a  quarter  of  a  pound  of  sugar- 
candy.  The  eggs  should  all  be  laid  the  same  day.  Give  a  teaspoonful  at  a 
time. 

71.  White  Wine  Whey. 

To  half  a  pint  of  boiling  milk  add  one  or  two  wine-glassfuls  of  sherry 
strain  through  a  flue  sieve,  sweeten  with  sifted  sugar  and  serve. 

72.  Mulled  Wine. 

Boil  some  spices,  cloves,  nutmeg,  cinnamon  or  mace,  in  a  little  water,  just 
to  flavour  the  wine  ;  then  add  a  wine-glass  of  sherry,  or  any  other  wine,  and 
.some  sugar,  bring  it  to  boiling  point,  and  serve  with  sippets  of  toast.  If 
claret  is  used,  it  will  require  more  sugar.  The  vessel  for  boiling  the  wine 
should  be  scrupulously  clean. 

73.  Port  Wine  Jelly. 

Put  into  a  jar  one  pint  of  port  wine,  one  ounce  of  gum  arable,  one  ounce  of 
isinglass,  two  ounces  of  powdered  white  sugar-candy,  a  small  piece  of  cinna- 
mon.   Let  this  stand  closely  covered  all  night.    The  next  day  put  the  jar  into 
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boiling  water  and  let  it  simmer  till  all  is  dissolved,  then  strain  it,  let  it 
stand  till  cold,  and  then  cut  it  up  into  small  pieces  for  use. 

Another  receipl.  One  pint  of  port  wine,  one  ounce  of  isinglass,  one  ounce  of 
sugar,  a  quarter  of  a  pint  of  water. 

Put  the  isinglass  and  sugar  into  a  quarter  of  a  pint  of  water.  Set  it  over 
the  fire  till  the  isinglass  is  dissolved,  then  add  the  wine.  Strain  it  through  a 
jelly  bag  or  a  clean  piece  of  muslin  into  a  jar  or  mould,  and  let  it  set.  It  is 
best  to  cover  till  cold. 

74.  Arrowroot  Brinh. 

Mix  two  teaspoonfuls  of  arrowroot  in  about  three  tablespoonfuls  of  cold 
water,  then  pour  in  half  a  pint  of  boiling  water  ;  when  Avell  mixed,  add  bj^ 
degrees  half  a  pint  of  cold  Avater,  stirring  all  the  time,  so  as  to  make  it  per- 
fectly smooth;  it  should  be  about  the  consistence  of  cream;  if  too  thick  a 
little  more  water  may  be  added.  Then  pour  in  two  wine-glassfuls  of  sherry 
or  one  of  brandy,  add  sugar  to  taste,  and  give  it  to  the  patient  in  a  tumbler 
A  lump  of  ice  may  be  added  if  allowed. 

75.  Barley  Water. 

To  a  tablespoonful  of  pearl  barley,  washed  in  cold  water,  add  two  or  three 
lumps  of  sugar,  the  rind  of  a  lemon,  and  the  juice  of  half  a  lemon.  On  these 
potir  a  quart  of  boiling  water,  and  let  the  mixture  stand  for  seven  or  eight 
hours.  Strain  it.  The  barley  should  never  be  used  a  second  time.  Half  an 
ounce  of  isinglass  may  be  boiled  in  the  water. 

7G.  Linseed  Tea. 

Two  tablespoonfuls  of  linseed,  one  jpint  of  water,  half  a  lemon,  sugar  to 
taste,  a  piece  of  liquorice  the  size  of  a  nut.    Boil  an  hour  and  a  half. 

77.  Nutritious  Coffee. 

Dissolve  a  little  isinglass  in  water,  then  put  half  an  oiince  of  freshly 
ground  coffee  into  a  saucex^an  with  one  pint  of  new  milk,  which  should  be 
nearly  boiling  before  the  coffee  is  added,  then  boil  together  for  three  minutes ; 
clear  it  by  pouring  some  of  it  into  a  cup  and  dashing  it  back  again,  add  the 
isinglass,  and  leave  the  mixture  to  settle  on  the  hob  for  a  few  minutes.  Beat 
up  an  egg  in  a  breakfast-cup,  and  pour  the  coffee  upon  it ;  if  preferred,  drink 
it  without  the  egg. 

78.  To  Kee]j  Milhfrom  Turning  Sour. 

Fifteen  grains  of  bicarbonate  of  soda  to  a  quart  of  milk  hinders  it  turning 
sour. 

79.  Sour  Milh  Diet. 

The  milk  for  this  food  must  be  good.  It  must  be  allowed  to  stand  for  forty- 
eight  hours  in  a  cool  cellar ;  the  vessel  in  which  it  is  kept  being  upright,  as  a 
gallon  measure.  The  milk  becomes  solid,  and  looks  like  poor  blancmange. 
It  carries  a  cream  on  the  top,  which  most  people  remove,  as  it  makes  it  too 
rich.  To  about  a  pint  of  this  sour  milk,  or  rather  less,  add  half  a  pound  of 
grated  rye-bread,  a  good  deal  of  powdered  sugar,  and  a  glass  of  sweet  milk, 
well  stirred  together. — Hints  to  the  Sick. 

80.  Butter  Milk. 

Boil  a[spoonful  of  flour  for  a  few  minutes  in  a  pint  of  butter-milk,  and  add 
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half  a  drachm  of  sugar.  This  is  good  for  infants  with  irritable  stomach  and 
intestines. 

Another  diet  for  children  with  delicate  stomachs  who  cannot  be  suckled  is 
the  following : — Boil  a  teaspoonf ul  of  oatmeal  or  barley  in  from  three  to  six 
ounces  of  water  for  a  quarter  of  an  hour.  Equal  parts  of  this  should  be 
added  to  skimmed  milk. 

In  the  case  of  children  suffering  from  diarrhoea,  and  who  pass  curdy  stools, 
it  is  useful  to  cut  off  all  forms  of  milk — even  mother's  milk.  Some  doctors 
advise  giving  cream  with  barley  water,  but  in  my  experience  this  food 
generally  disagrees.  Indeed,  I  generally  find  it  necessary  in  all  forms  of 
children's  diarrhoea  to  forbid  milk,  and  to  give  instead  barley  Avater  and  veal 
broth,  or  chicken  broth,  or,  best  of  all,  Nestl6's  Food,  which  I  find  the  best  of 
all  food  for  children  with  great  delicacy  of  the  stomach  and  intestines.  Thin 
gruel  is  often  well  borne,  and,  like  barley  water,  may  be  added  to  chicken 
broth  or  veal  broth. 

81.  Koumiss;  Kefir. 

These  are  preparations  of  fermented  milk  of  the  utmost  value  at  times 
in  cases  of  mal-nutrition  associated  with  irritability  of  stomach — thus  in 
phthisis.   They  are  to  be  obtained  from  the  leading  milk  companies. 

82.  Junket. 

To  a  pint  of  milk,  heated  till  it  is  lukewarm,  add  a  teaspoonf  ul  of  con- 
centrated essence  of  rennet,  and  a  small  teaspoonful  of  pounded  white  sugar. 
Pour  it  into  a  bowl  or  mould,  cover  with  a  napkin,  put  it  aside  to  cool,  when 
it  is  ready  for  use. 

Concentrated  essence  of  rennet  can  be  bought  at  all  grocers. 


83.  Lemonade  (i.). 

Well  rub  two  or  three  lumps  of  sugar  on  the  rind  of  a  lemon,  squeeze  out 
the  juice,  and  add  to  it  half  a  pint  or  a  pint  of  cold  or  iced  water,  or,  better 
still,  a  bottle  of  soda-water, 

84.  Effervescing  Jjemonade  (ii,). 

Squeeze  two  large  lemons,  and  add  a  pint  of  spring  water  to  the  juice,  and 
three  or  four  lumps  of  white  sugar.  When  required  for  use  pour  half  of  it 
into  a  tumbler,  and  add  half  a  small  teaspoonful  of  carbonate  of  soda ;  stir 
and  drink  whilst  effervescing. 

85,  Lemonade  (iii.). 

The  juice  of  four  lemons,  the  rinds  of  two,  half  a  pint  of  sherry,  four  eggs, 
SIX  ounces  of  loaf  sugar,  one  pint  and  a  half  of  boiling  water. 

Pare  the  lemon  rind  thinly,  put  it  into  a  jug  with  the  sugar,  and  pour  the 
boihng  water  on  it.  Let  it  cool,  and  then  strain  it  and  add  the  wine,  lemon- 
juice,  and  eggs,  previously  well  beaten  and  strained.  Mix  all  well  and  it  is 
ready  for  use. 


86.  Jjemonade  (iv.). 

Pare  the  rind  of  three  lemons  as  thin  as  possible,  add  one  quart  of  boi lino- 
water,  and  a  quarter  of  an  ounce  of  isinglass.    Let  them  stand  till  next  day 
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covered,  then  squeeze  the  juice  of  eight  ]emons  upon  half  a  pound  of  lump 
8\igar;  when  the  sugar  is  dissolved,  pour  the  lemon  and  water  upon  it,  mix 
all  well,  strain,  and  it  is  ready  for  use. 

87.  Arrowroot  and  Blach-Gurrant  Drinlc. 

Take  two  large  spoonfuls  of  black-currant  preserve,  boil  it  in  a  quart  of 
water,  cover  it,  and  stew  gently  for  half  an  hour,  then  strain  it,  and  set  the 
liquor  again  on  the  fire ;  then  mix  a  teaspoonful  of  arrowroot  in  cold  Avater, 
and  pour  the  boiling  liquor  upon  it,  stirring  meanwhile;  then  let  it  get  quite 
cold,  and  strain, 

To  complete  this  section,  reference  must  be  made  to  artificial  diges- 
tion and  the  medicinal  value  of  certain  ferments  known  as  Enz3nnes, 
viz.,  jDtyalin  (salivary  diastase),  pepsin,  and  pancreatin  ;  papain,  a 
ferment  belonging  to  the  same  class  of  bodies,  must  also  be  men- 
tioned. 

It  may  be  said,  to  begin  with,  that  the  treatment  of  difficult  diges- 
tion by  the  administration  of  these  ferments  belongs  really  to  isopath}-, 
and  that  as  such  it  should  perhaps  have  been  considered  along  with 
the  animal  extracts,  but  there  are  advantages  in  keeping  in  one 
section  the  action  of  these  enzymes  and  of  associating  them  directly 
with  food  and  preparations  of  food.  It  should  further  be  added  that 
the  use  of  the  enzymes,  though  eminently  reasonable,  has  proved  very 
disappointing  in  the  hands  of  many,  a  fact  perhaps  to  be  explained 
by  the  great  variability  in  the  activity  of  the  several  preparations  in 
the  market ;  whence  the  importance  of  securing  them  from  reliable 
sources. 
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Extract  of  Malt,  Maltine.  Of  these  there  are  a  great  many 
commercial  examples ;  Sir  Wm.  Roberts  mentions  as  the  best  brands, 
"  Corbyn's,  Kepler's,  Trommers',  and  the  variety  called  '  Maltine,'  " 
and  these,  he  says,  are  practically  identical  in  character  and  merit. 
He  proceeds :  "  Malt  extracts  are  essentially  infusions  of  malt 
concentrated  by  evaporation  to  the  consistency  of  thick  treacle. 
In  oi'der  to  preserve  the  activity  of  the  diastase,  which  is  de- 
stroyed by  a  heat  exceeding  170°  Fah.,  the  evaporation  is  conducted 
at  a  low  temperature  in  vacuo.  .  .  .  They  consist  chemica% 
(besides  water)  of  about  70  per  cent,  of  a  variety  of  sugar  called 
'  maltose,'  2  per  cent,  of  salts,  a  varying  quantity  of  diastase,  and 
about  G  per  cent,  of  niti-ogenized  compounds.  .  .  .  From  these 
facts  it  may  be  gathered  that  the  value  of  malt  extract  as  a  food 
is  but  little  more  than  so  much  syrup,  and  that  the  statements 
made,  on  this  point,  in  the  advertisements  are  ridiculous  ex- 
aggerations." 1     He  adds,   however,   that   they  are  valuable  as 

1  Digestion  and  Viet.    Sir  Wni.  Roberts,  M.D.,  F.E.S.,  1897,  pp.  223  et  seq. 
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vehicles,  esiDecially  for  cod  liver  oil,  which  they  suspend  perfectly  and 
render  more  tolerable  to  the  delicate  stomach,  but  that  "  the  proper 
medicinal  value  of  malt  extracts  must  be  held  to  depend  entirely  on 
the  amount  of  diastase  which  they  contain."  Roberts  adds  to  the 
list  of  malt  preparations  the  infusion  of  malt,  which  he  thus  pre- 
pares :  "  Three  ounces  (or  three  piled-up  tablespoon fuls)  of  crushed 
malt  are  thoroughly  well  mixed  in  a  jug  with  half  a  pint  of  cold 
water.  The  mixture  is  allowed  to  stand  over-night— that  is  to  say, 
for  ten  or  twelve  hours.  The  supernatant  liquor  is  then  carefully 
decanted  off  from  the  sediment  and  strained  through  two  or  three 
folds  of  muslin  until  it  comes  through  fairly  clear  and  bright."  The 
quantity  yielded  is  about  six  ounces.  The  action  of  this  infusion 
"  was  quite  as  powerful  as  that  of  average  specimens  of  malt  extracts." 
The  infusion  may  be  kept  by  adding  a  few  drops  of  chloroform  and 
tightly  corking  it  in  a  bottle.  If  the  taste  of  chloroform  be  objection- 
able, Eoberts  advises  that  the  dose  be  poured  out  beforehand  into  a 
wide-mouthed  wine-glass  and  let  stand  a  couple  of  hours  in  a  warm 
place  before  taking ;  the  chloroform  will  then  have  evaporated. 

Malt  extract  is  administered  in  doses  of  one  or  two  dessert-spoonfuls, 
diluted  with  water  or  milk.  Malt  infusion  in  similar  dose  and  like 
vehicle. 

If  given  at  meal-times,  the  preparation  should  be  sipped  "  during 
the  jjrogress  of  the  meal,"  so  as  to  supplement  the  saliva  and  to 
obtain  a  complete  intermingling  of  the  malt  extract  with  the  food  ; 
and,  also,  in  order  that  it  may  early  gain  access  to  the  stomach 
before  the  acidity  predominates,^  for  when  this  becomes  pronounced 
the  diastase  ceases  to  act.  Eoberts  points  out  that  the  syrupy  ex- 
tracts may  be  advantageously  spread  on  bread  or  toast,  or  mixed 
"  with  any  kind  of  farinaceous  pudding,  gruel,  or  porridge."  In  the 
latter  case  care  must  be  taken  that  the  pudding,  etc.,  is  not  at  a 
temperature  higher  than  the  mouth  can  tolerate  or  the  ferment  will 
be  destroyed.  The  diastase  acts  very  quickly,  and  a  gruel  of  wheat- 
meal,  oatmeal,  pearl  barley,  etc.,  is  within  a  few  minutes  changed 
into  a  thin  liquid  by  conversion  of  the  starch— one  tablespoonful  of 
malt  infusion  suffices  for  half  a  pint  of  giaiel.  In  this  latter  way, 
then,  by  mixing  beforehand  (ware  high  temperature)  we  can  more  or 
less  pj'cdigest  the  starch,  and  we  thus  have  at  our  disposal  another 
mode  of  using  the  digestive.  Do  not,  as  is  often  advised,  give  the 
maltine  at  the  end  of  the  meal,  when  the  inhibiting  acidity  of  the 
stomach  will  be  well  advanced. 

Roberts  sums  up  his  considerations  on  Malt  Infusion  thus  :— "  Al- 
though inferior  in  diastasic  power  to  an  active  pancreatic  extract, 

»  The  acidity  of  the  gastric  contents  is  at  first  very  feehle;  indeed  in  man 
m  some  oases  at  least,  for  some  little  time  after  the  beginning  of  a  meal  no 
free  acid  is  present,  and  during  this  period  the  conversion  of  starch  into  suo-ar 
may  continue.   Foster's  Phydoloay,  1896,  6th  edition,  part  II.,  p.  407. 
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malt  infusion  has  the  great  advantage  of  not  imparting  to  the  food 
any  unpleasant  flavour  ;  and  its  deficiency  in  strength  is  easily  com- 
pensated by  the  use  of  larger  quantities.  .  .  ,  Malt  infusion 
should  be  regarded  as  a  household  remedy."  It  has  the  great  advan- 
tage of  cheapness  over  the  extracts.  Crushed  malt  may  be  obtained 
at  any  provender  shop. 

"  In  the  digestive  and  intestinal  troubles  of  infancy,  when  milk 
cannot  be  tolerated,  a  strong  gruel  predigested  with  malt  infusion 
mixed  with  an  equal  volume  of  beef  tea  or  other  meat  decoction  con- 
stitutes, as  I  have  often  proved,  an  exceedingly  valuable  resource."  ^ 

Taka-diastase. — A  new  and  very  active  preparation  of  diastase  has 
been  recently  introduced  under  the  name  of  Taka-diastase.  This, 
which  is  obtained  from  a  species  of  fungus,  Eurotium  oryzae,  belonging 
to  the  Aspergillus  family,  was  discovered  by  a  Japanese  chemist, 
Jokichi  Takamine.  Taka-diastase  is  said  to  be  capable  of  converting 
100  times  its  weight  of  dry  starch,  whereas  the  best  malt  extract  is 
stated  to  possess  not  more  than  the  twentieth  part  of  this  conversion 
power.  The  dose  in  powder  or  tabloid  form  is  from  1-5  grains.  It 
has  been  claimed  for  this  preparation  that  it  is  not  destroyed  by 
gastric  digestion,  and  that  therefore  Avhen  this  act  is  completed  the 
diastase  will  again  come  into  play  and  reinforce  the  pancreatine. 
We  shall  do  well  to  receive  this  statement  with  scepticism,  for  the 
experiments  of  Sir  W.  Roberts  ^  indicate  that  the  usual  salivary  and 
pancreatic  ferments  are  destroyed  by  full  gastric  digestion ;  on  this 
point  he  is  at  issue  with  Defresne  and  other  observers  in  Paris.  We 
therefore  recommend  that  Taka-diastase  should,  like  all  other  ferments 
of  the  class,  be  administered  during  the  progress  of  the  meal. 

Pancreatin. — Of  this  ferment  there  are  several  active  preparations 
obtainable :  e.g.,  Benger's  preparations  (the  Liquor  pancreaticus,  the 
Pilula  pancreatica  and  alkaline  powder) ;  also  Fairchild's  preparations, 
of  "  Zymine,"  and  an  excellent  pancx'eatine  prepared  by  Savory  & 
Moore.  Pancreatic  extracts  ai'e  active  in  neutral,  alkaline,  or  feebly 
acid  media,  and  accordingly  their  valtie  when  given  by  the  mouth 
must  be  in  the  earlier  stages  of  gastric  digestion,  before  the  stomach 
has  reached  the  higher  degrees  of  acidity.  They  should,  therefore, 
like  the  diastasic  preparations,  be  administered  during  the  progress 
of  the  meal,  so  as  to  co-operate  with  the  saliva.  This  may  be  managed 
either  by  dissolving  in  water  and  sipping  during  mastication,  or  by 
mixing  the  powdered  pancreatine  with  the  salt  on  the  side  of  the 
plate  and  salting  the  food  with  the  admixture.  In  this  way  both  the 
starch  and  the  proteids  will  be  attacked  and  digestion  facilitated  ; 
other  minor  actions,  curdling  and  emulsifiant,  will  also  be  present 
and  assist.  After  gastric  digestion  has  reached  its  height,  Avith  full 
acidity  the  pancreatic  extract  is  probably  destroyed.    In  oi'der  to 

1  Boberts,  op.  cit.,  p.  231.       ^  jUd.,  pp.  45-47. 
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prevent  this  destruction  and  keep  the  ferment  for  intestinal  use  alone 
it  is  sometimes  prescribed  iu  pill  form  coated  with  keratine,  which 
coating  resists  the  action  of  acids. 

Another  use  of  pancreatic  extracts  advised  by  Roberts  is  to  add  the 
digestive  to  the  food  fifteen  to  twenty  minutes  before  it  is  eaten  :  "  A 
teaspoonful  or  two  of  the  liquor  pancreaticus  should  be  stirred  up 
with  the  warm  food  as  soon  as  it  comes  to  table."  Farinaceous  foods 
of  all  kinds  are  suitable  for  this  treatment,  and  "  no  addition  of 
alkali  is  required  " ;  the  only  point  to  secure  is  that  the  food  through- 
out shall  not  exceed  a  temperature  which  can  be  tolerated  by  the 
mouth,  i.e.,  shall  not  exceed  140°  Fah. 

"Pancreatic  extract  is  peculiarly  adapted  for  administration  with 
nutritive  enemata.  The  enema  may  be  prepared  in  the  usual  way 
with  milk  gruel  and  beef  tea,  and  a  dessert-spoonful  of  liquor  pancrea- 
ticus added  to  it  just  before  administration." i 

The  liquor  pancreaticus  is  usually  given  in  dose  of  1-2  teaspoon- 
fuls,  the  various  dry  pancreatic  extracts  in  dose  of  2-4  grains,  but 
failing  these  doses  it  will  be  well  to  try  larger  ones  before  abandoning 
their  use. 


Pepsin.— This  ferment  attacks  albuminoid  principles,  dissolving 
them,  and  in  this  respect  it  resembles  trypsin,  the  albuminoid  ferment 
of  the  pancreas ;  but  according  to  Roberts  the  action  of  these  two, 
though  similar,  is  not  identical:  "there  is  a  markedly  larger  pro- 
duction of  leucin  and  tyrosin  in  tryptic  than  in  peptic  digestion." 
Further,  Roberts  points  to  the  difference  in  action  according  to  the 
nature  of  the  proteid.  "Milk  is  much  more  readily  digested  by 
pancreatic  extracts  than  by  artificial  gastric  juice ;  but  in  the  case 
of  egg  albumen,  the  advantage  lies  decidedly  with  the  gastric  juice." 

The  solution  of  egg  albumen  effected  by  the  acid  pepsin  appears, 
however,  to  be  an  incomplete  act,  preparatory,  perhaps,  as  suggested 
by  Bernard,  for  the  amount  of  peptone  actually  formed  is  not  great ; 
and  when  the  acid  chyme  is  neutralized  in  the  intestine,  nearly  all 
the  modified  albumen  is  reprecipitated  to  be  then  again  attacked  by 
the  intestinal  juices. 

The_  speed  with  which  peptic  digestion  obtains  varies  greatly 
according  to  the  percentage  of  pepsin  present;  roughly,  it  is  pro- 
portionate to  the  amount  of  pepsin.^ 

Of  preparations.  Bullock's  acid  glycerine  of  pepsin  is  one  of  the 
best,  it  is  given  in  dose  of  1  or  2  drachms;  Benger's  Liquor  pepticus 
IS  given  m  the  same  dose.  Besides  these,  there  are  the  usual  dry 
preparations,  official  and  others.  The  dose  of  dry  pepsin  is  from  2-5 
grains,  but  H.  C.  Wood  considers  that  its  value  has  been  much  over- 
estimated, and  that  the  doses  recommended  are  ridiculously  small  •  he 
advises  that  at  least  half  a  drachm  of  the  usual  commercial  article  or 
1  Hoberts,  oj).  cil.,  pp.  217,  218.         s  lOid.,  p.  131. 
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of  tlie  saccharatecl  pepsin  U.S.  should  be  given  at  one  dose.  Inas- 
much as  the  speed  of  gastric  digestion  is  "  roughly  "  proportionate  to 
the  amount  of  pepsin  present  {vide  supra)  it  is  probable  that  we 
might  with  advantage  raise  the  official  dose  considerably.  The  best 
time  for  administration  will  be  during  the  latter  half  of  the  meal  or 
directly  after  it. 

There  is  some  evidence  in  favour  of  the  taking  of  a  small  quantity 
of  soup  at  the  commencement  of  a  meal,  since  SchifF  has  brought 
forward  experiments  to  show  that  solutions  of  dextrine  and  of  meat 
infusion  among  other  substances  favour  the  secretion  of  pepsin.  To 
such  he  has  given  the  name  of  j^eptogens  {see  Eoberts,  ojJ.  cit,  p.  54). 

Papam,  derived  from  the  Carica  papmja,  or  papaw  tree,  is  an 
active  principle  which  is  extracted  from  the  dried  juice  of  the  fruit. 
It  belongs  to  the  same  class  of  ferments  as  pepsin  and  trypsin,  attack- 
ing proteids  and  dissolving  them;  but  according  to  Sydney  Martin 
its  action  resembles  trypsin  more  closely  than  pepsin.  Conflicting 
statements  are  made  as  to  the  reaction  of  the  medium  suitable  for  its 
activity ;  it  is  generally  said  that  it  acts  equally  well  in  acid,  alkaline 
or  neutral  solution,  but  some  authorities  have  maintained  that  an 
acid  solution  arrests  its  activity.  Under  these  circumstances  it  will 
be  acting  on  the  safe  side  to  administer  the  digestive  during  the 
earlier  part  of  the  meal,  so  that  at  any  rate  it  may  begin  its  action 
before  the  acidity  has  become  marked.  The  dosage  is  set  down  by 
some  at  1-8  grains  suspended  in  water,  but  Wood  gives  it  as  5-10 
grains,  and  the  larger  quantity  is  likely  to  jDrove  the  more  successful.^ 

Papain  may  be  tried  in  cases  which  have  resisted  the  employment 
of  pepsin  and  pancreatin.    Tinkler's  papain  has  chief  repute. 

Of  peptonized  foods  there  is  a  very  long  list  in  the  market.  Sir 
William  Eoberts  gives  the  preference  to  two  :  Darby's  Peptonized 
Fluid  Meat  (Savory  &  Moore),  and  a  preparation  of  peptonized  meat 
by  Benger.  These  he  considers  "  much  superior  to  any  of  the  meat 
extracts  hitherto  introduced."  He  advises  wisely,  however,  that 
when  through  any  length  of  time  it  is  necessary  to  aid  assimilation 
by  predigestion,  the  preparation  should  be  made  in  the  home  by  means 
of  digestives  (see  receipts  for  peptonized  milk,  peptonized  milk-gruel, 
and  peptonized  beef  tea.) 

1  The  solvent  powers  of  papain  over  proteids  have  been  made  use  of  in  tlie 
destruction  of  morbid  tissues,  e.//.,  warts  and  callosities,  etc. ;  a  solution  of  one 
part  of  papain  in  Uvo  parts  each  of  water  and  gl.yceriiie  has  beon  higbly 
commended  as  a  paint  in  diphtheria,  to  remove  the  false  membrane.  The 
application  should  be  frequent,  viz.,  every  hour  (.vee  Wood,  Thcrajxulics, 
p.  956). 
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Acctaniliiie   

Acetate  of  Alumina  

,,  Potash   

,,  Soda   

Acetic  Acid   

Acids   

Acids  and  Alkalies,  their  action  i 

tions   

Acid  Acetic   

„  Benzoic  

, ,  Boric   

„  Carbolic  

,,  Carbonic  

„  Chromic  

Citric   

„  Hydrochloric   

,,   Hydrocyanic  ... 

,,  Lactic   

„  Nitric   

„  Phosphoric   

,,  SaUcylic  

,,  Sulphuric   

,,  Sulphr.roaa   

„  Tartaric  

Aconite  

Actaja  Eacemosa   

Acupuncture  

Adonidin   

Affusion  

Agaricus  Albus   

Alcohol  

Alkalies  

Alkali- Acid  Theory  

Almond  Oil   

Aloes   

Alum   

Alumina,  Acetate  of  

Ammonia   

,,       Spirits  of  

„      Valerianate  of  ... 

Ammoniacum  

Ammonium,  Bromide  of   

„        Carbonate  of  

„         Chloride  of   

„        Iodide  of   

,,        Sulphide  of  

Amyl,  Nitrite  of   

Analgesics   

Anise,  Oil  of   

Anthelmintics  

Antifebrino   

Antimony,  Salts  of  

Antipyretics  

Aritipyrino   

Antiseptics   
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Antitoxin,  Anthrax  

„      Asiatic  Cholera... 

,,  Diphtheria 

,,  Glanders  

,,      Hydrophobia  ... 

,,  Pneumonia 

„  Smali-po.^c 

„      Snake-poison  ... 

,,      Streptococcus  ... 

,,  Tetanus  

„  Tubercle  

„      Typhoid  Pever... 

See  also  Seriims. 

Apomorphine  

Areca  Nut   

Ai-senic  

Assafoetida   

Atropia  (see  .BclIadoiDiri) 
Atropium,  ethyl-  and  methy!- 


BaUam  of  Peru 
Tolu 

Batbs,  Cold   

,,       ,,  in  Fovors 
„  Douche 

,,    Hot  Air  

,,  Lamp   

,,  Mustard 

,,  Sea   

,,  Shower  

„  Sitz 

,,  Sponge  

,,  Steam  

,,  Turkish 

Vapour  

,,    Warm  and  Hot 

Belladonna   

Benzoic  Acid  

Benzoin  

Bicarbonate  of  Potash 
1)  Soda... 
Bichromate  of  Potassium 

Bismuth  

Bitartrate  of  Potash  ... 

Bitters   

Blisters  

Boracic  Acid   

Boi-ax   

Bromide  of  Ammonium 

J,         Lithium ... 

„  Potassium 

,,         Sodium  ... 

Strontium,  etc. 
Brucia  
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PAOB 

Buohu   

...  421 

Butyl  Chloral  Hydrate   

...  391 

Caffeine  

...  591 

Cajoput  Oil   

...  421 

Calabar  Bean  

...  503 

Calcium,  Sulphida  of   

...  121 

Calumba  

...  626 

Camphor   

...  411 

Canella  Bark  

...  421 

Cannabis  Indica   

...  583 

Cantharides   

105,  434 

Capsicum   

...  432 

Caraway   

...  421 

Carbolic  Acid  

...  318 

Carbon  (Charcoal)   

...  112 

Carbonate  of  Ammonia   

...  193 

,,  Bismuth   

...  240 

„  Lime   

...  200 

„  Magnesia   

...  193 

„  Potash  

...  175 

„  Soda   

...  175 

Carbonic  Acid  

...  115 

Carlsbad  Waters   

...  216 

Cascara  Sagrada   

...  636 

Cascarilla   

...  626 

Castor   

...  428 

,.  Oil   

...  329 

Caustic  Lime  

...  200 

,,  Potash  

...  175 

,,  Soda  

...  175 

Chamomile   

...  626 

Charcoal  

...  112 

Chiretta  

...  626 

Chloralamide  and  Derivatives 

...  385 

Chloral,  Hydrate  of  

...  378 

,,           „  Croton 

...  391 

Chlorate  of  Potash   

...  222 

„  Soda   

...  222 

Chloride  of  Ammonium   

...  210 

„  Methyl   

...  377 

„  Potassium   

...  210 

„  Sodium  

...  210 

Chlorinated  Lime   

...  129 

,,  Soda   

...  129 

Chlorine  Gas  

...  129 

„  Water   

...  129 

Chloroform   

...  361 

Chromic  Acid  

...  172 

Cinchona,  Cinchoaius,  CincUonidine 

...  603 

Cinnamon   

...  421 

Citrate  of  Potash   

...  175 

„  Soda   

...  176 

Citric  Acid   

...  162 

Citrine  Ointment   

...  257 

Cloves   

...  421 

Cocaine...   

...  595 

Cocoa-nut  Oil  

...  319 

Cod-liver  Oil  

...  319 

Codeia  

...  570 

Coffee   

...  591 

Colchicum   

...  455 

Cold   

...  41 

„  Bath   

...  48 

,,  Baths  in  Fevers   

...  69 

,,  Sponging   

...  45 

Collodion   

...  817 

Colocynth 

629 

Conium  ... 

497 

Convallaria  Majalis  ... 

490 

Copaiba  

421 

Copper  

 277 

Coriander   

...  421 

Coto  Bark 

...  342 

Counter-irritation 

103 

Creasoto    

 34.3 

Croton  Chloral,  Hydrate  of 

...  391 

,.  Oil   

...  329 

Cubebs  

421 

Curare     

...  502 

Cusparia   

...  02C 

Cyanide  of  Potassium 

 651 

Dandelion 

...  620 

Diastase... 

 686 

Dietary  for  Invalids... 

...  066 

Digestive  Ferments  ... 

681 

Digitalis... 

476 

Dill  

...  421 

Diuretin  

...  595 

Douche  

...  69 

Dried  Alum   

...  225 

Drinks  ... 

  92 

Drip  Sheet 

53 

Duboisia  Myoporoides 

  561 

Dugong  Oil  ...   

 319 

Elaterium 

 623 

Elder  Flowers ...   

 421 

Enemata  

  96 

Epsom  Salts  

  218 

Ergot   

  580 

Ether   

  376 

Ethidene   

 376 

Ethyl-Atropium   

...  545 

,,     Strychnia,  etc. 

  579 

jjjucaiuc...         ...  ... 

603 

jLlXLtiiy  pLUO          ...             ...  ... 

425 

JliUUliy  UiUS          ...          ...  ... 

637 

J^ACjlgillo. ..         ...          ...  ... 

621 

Faradization  

  102 

Fats   

  319 

Fennel  

 421 

Filix  Mas   

 637 

Fomentations  ... 

  83 

Freezing  by  Ether  ... 

90.  376 

,,  Mixture 

  90 

Friedrichshall  Waters 

 214 

Galbanum   

  427 

Gallic  Acid   

 335 

Gelsemium 

  513 

Gentian...      ...      ...  ... 

 626 

Gland  Extr.acts  (see  Scrum) 

Glonoin  (nitro-glycerine)  ... 

  407 

Glycerine   

...  332 

of  Tannin  ... 

  835 

Grindelia   

  523 

Guaiacol   

...  343 

Guaiacum   

  403 

Hamamelis  Virginica 

  341 

Hemp-seed  Oil  

 310 
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Hop   

Hot-Air  Bath  

,,  Bath   

„  Fiat-Iron,  Application  of 
,,   Water  Spinal  Bag 

Hydrastis  Canadonsis 

Hydrate  of  Chloral  

I,         Croton  Chloral... 

Hydrochloric  Acid   

Hydrocyanic  Acid   

Hyoscine   

Hyoscyamus,  Hyoscyamine 

Hypophosphite  of  Lime 
n  Soda 

Hyposulphites  

Ice   

Ice-Bag  (Spinal)   

Ice  Poultice   

Incisions  (for  Dropsy) 

Injections   

Iodide  of  Ammonium 

,,  Potassium  

,,  Sodium   

Iodine   

Iodoform   

lodol   '„ 

Ipecacuanh.a  

Iron,  Preparations  of 
Irritation   

Jaborandi   

Jalap   

Juniper  

Kamala  

Komh^  Arrow  Poison 
Kousso  

Lactic  Acid 

Lamp-bath   

Lanoline  

Lard   

Laudanum  (see  Opium) 

Lavender   

Lead  Salts   

Lemons,  Oil  of  

Lime   

„      Carbonate  of  

„  Caustic  

„  Chlorinated  

„      Hypophosphite  of  ... 

„      Liniment  of  

„      Phosphate  of  

„      Saccharated  solution  of 

Water  

Linseed  Oil   

Lithium  Bromide   

Lobelia  Inflata   

Magnesia   

„      Carbonate  of 

I,      Sulphate  of 
Malt  Extract,  Maltine       ...  ' 

Manganese,  Salts  of   ' 

Menthol  

Mercury  Salts  
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Nicotine  (see  Tohdcco)  ... 

...  495 

OO 

■i-t  i-vx  cluks  \JL  JrUiJilaU.        ...          ...  ... 
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)i        Silver       ...       ...  ... 

...  250 
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,  f            oUUdi             , , .  ... 

..*  219 

J.11L1U  X^lijJcI        ...  ... 

...  219 

ab 

ViLliLLL-  JX.KjHX         ...           ...           ,.,  ... 

...  159 

139 

Nitrite  of  Amyl  ... 

...  400 

139 

Sodiam   

...  410 

139 

Nifcro-g^lycei'ine        ...  ... 

4,07 

131 

Nutmegs   

...  421 

396 

Nutritive  Enemata  

...  100 

339 

Nux  Vomica  

...  572 

437 

229 

Oils,  Castor,  Croton  

...  329 

105 


Oils,  Palm,  Dugong,  Cocoa-nut,  Cod- 
liver,  Almond,  Poppy, 


510 

Linseed   

 319 

633 

Oils,  VolatUe  

 421 

421 

Oil  of  Tar   

 343 

037 

„  Turpentine 

 417 

Oleate  of  Mercury,  etc. 

 259 

491 

Opium  

 553 

C37 

Orange-peel   

 626 

Oxide  of  Silver 

 250 

102 

79 

Packing,  Cold  Wet-Sheet  . 

  55 

334 

Palm  OU   

 319 

319 

Pancreatin   

 686 

553 

Papaverine   

 570 

421 

Papain.  

 688 

242 

Paraldehyde  

...  386 

421 

Paraffin  

 334 

200 

Pareira  brava  

 628 

200 

Peppermint   

  421 

2C0 

,,  Camphor 

 414 

129 

Pepsin  

 687 

209 

Permanganate  of  Potash  .. 

  238 

203 

Peru,  Balsam  of   

  421 

205 

Petroleum   

  334 

200 

Phenacetin   

  623 

200 

Phenazonum  

  620 

319 

Phosphate  of  Lime   

  205 

14S 

„  Soda   

  212 

580 

Phosphoric  Acid   

  159 

Phosphorus   

  312 

193 

Physostigma  

  503 

198 

Picrotoxine   

  611 

212 

Pilocarpine  (Jaborandi) 

  510 

081 

Piporazine   

  665 

238 

Podophyllum  

  458 

414 

Pomegranate  

  037 

250 

Poppy  Oil   

  310 
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Potash   175 

,,    Acetate  of    175 

,,     Bicarbonate  of    176 

„     Bitartrato  of   213 

,,     Carbonate  ol'   175 

,,     Oanstic   175 

„     Chlorate  of   222 

,,     Citrate  of    175 

„     Nitrate  of    219 

,,     Permanganate    238 

,,     Soap    175 

,,     Solution  of    175 

„     Sulphate  of   212 

„     Tartrate  of      212 

„      of  Soda  and    212 

Potassium,  Bichromate  of   221 

„        Bromide  of    148 

,,         Chloride  of   .210 

,,        Cyanide  of    551 

„        Iodide  of    139 

„        Salts    137 

Sulphide  of    121 

,,        Sulpho-Cyanide  of    553 

Poultices    82 

Piillna  "Water   214 

Purgative  Salts  and  Waters    212 

Quassia   626 

Quinine,  Qainidine   603 

„     Valerianate  of    426 

Raspail's  Lotion    194 

Receipts     670 

Rhubarb      635 

Rosemary                                        „.  421 

Rue   ,    421 

Sabadilla  (Veratria)   453 

Saccharated  Solution  of  Lime    200 

Salicine   613 

Salicylates    613 

,,       and  Salicylic  Derivatives  613,  020 

Salicylic  Acid   613 

Salisbury  Diet   668 

Salol    619 

Salts,  Potassium  and  Sodium    137 

Sandalwood  Oil    421 

Santonin    637 

Sassafras    421 

Scammony                                       ...  632 

Sea-bath    48 

Senega   643 

Senna   635 

Serpentary    484,  620 

Serum  of,  Orchitic  substance    665 

,,         Ovary    664 

Pituitary  body   664 

„         Prostate   664 

,,         Red  bone-marrow    663 

,,         Suprarenal  bodies    662 

Thymus   661 

Thyroid  gland   658 

See  also  Antitoxin. 

Serum  Therapeutics   642 

Shower-bath   69 

Silver  Salts    250 

Sitz-batU   55 


PAGE 

Soap   

...  175 

Soda,  Acetate  of      ...      ...  ... 

...  175 

Bicarbonate  of 

...  175 

,,    Carbonate  of  

...  175 

Caustic  ...      ...  ... 

...  175 

„    Chlorate  of   

222 

,,  Chlorinated   

...  129 

,,    Citrate  of   

...  175 

,,    Hypophosphito  of 

...  209 

,,    Nitrate  of  ...   

...  219 

,,    Phosphate  of  

...  212 

,,    Salicylate  of... 

...  013 

Soap 

...  175 

Solution  of 

...  175 

Sulphate  of     ...  ... 

...  212 

,,    Tartrate  of  potash  and  of  ... 

...  212 

Sodium,  Bromide  of   

...  148 

„      Chloride  of   

...  210 

,,      Iodide  of   

...  139 

,,      Nitrite  of  

...  410 

„  Salts   

...  137 

,,      Sulphide  of   

...  121 

Sparteine   

...  493 

Spearmint   

...  421 

Spinal  Hot-water  Bag   

...  91 

„  Ice-Bag   

.  91 

Spirits  of  Ammonia  ... 

...  193 

Sponge-bath  

...  09 

Squill   

...  OU 

Steam-bath 

...  79 

Storas 

...  421 

Stramonium   

...  550 

Strophanthus  ... 

...  491 

Strychnia 

...  572 

Subnitrate  of  Bismuth   

...  240 

Suet   

...  319 

Sulphate  of  Magnesia   

212 

,,  Potash   

212 

„  Soda  

212 

Sulphides   

...  121 

Sulphites        ...  ...   

...  169 

Sulpho-Carbolates   

...  348 

„     Cyanide  of  Potassium 

..  553 

Sulphonal       ...      ...  ... 

...  383 

Dllipuui  ...         ...         ...  •■• 

...  116 

ouipiiuiiu  ivuitA          ...        ...  ... 

...  159 

OUipnuiUUa.rl.uiu         ...         ...  ... 

...  109 

Tannin  (Catechu,  kino,  logwood. 

red- 

gum,  rhatany)   

...  335 

Tar,  Creasote,  Guaiacol,  etc. 

...  313 

Tartar  Emetic  

...  283 

Tartaric  Acid    

...  162 

Tartrate  of  Potash 

Tea   

Terebene 

Tetronal  

Thebaia  

Theine   

Theobromine  ... 
Thermic  Hammer 

Thymol  

Tin,  Powdered 

Tobacco  

Tolu   

Tvional  


and  Soda 
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Turkish  Bath   75 

Turpentine    417, 037 

TJrethane    388 

Valerian    426 

Valerianates   426 

Vapour  Bath   68 

Vaseline    334 

Veratria    453 

Veratrnm  Viride    451 

Volatile  Oils    421 

Warm  Baths   65 

Water    92 


PAGK 

Wax    310 

Wet-ShGDt  Packing  ...      •-    55 

Zino,  Carbonate  of   279 

„    Citrate  of    279 

„    Chloride  of    279 

,,    Iodide  of   270 

„    Lactate  of    279 

,,    Nitrate  of    279 

„    Oxide  of   279 

,,    Phosphide  of   316 

„    Salts  of   279 

,,    Sulphate  of    279 

„    Valerianate  of   2S3, 420 
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Abscess.      {See  also  Mammary 
Abscess.) 

TF7i<!ii  large  and  ddcp-seafed  abscess  is  sus- 
pectcd  tho  thermometer  may  assist  in  diag- 
nosis.  See  pp.  36,  37. 

Antisteeptococcic  Sebum,  654,  655.  In 
acute  suppurative  infections. 

Belladonna,  83,  126,  525.  Internally  often 
successful,  as  well  as  externally. 

BoEic  ACID,  as  wash,  173. 

Cahbolio  acid,  351. 

Caustic  alkalies,  175.  For  opening  ab- 
scesses ;  special  precautions. 

Chloeiite  as  wash  to  abscess  cavities,  130. 

CoD-LivEE  OIL,  325.  In  strumous  abscesses. 

CouNTEE-iEKiTATioN,  110.  By  blistcrs  or 
iodine  around  or  adjacent  to  the  disease. 

Ethee,  376.  As  spray  to  produce  local 
aneesthesia  for  opening  abscesses. 

Fomentations,  82,  194.  With  solution  of  20 
gi's.  carb.  ammon.  to  one  pint  of  boiling 
water  for  threatened  mammary  abscess. 

Iodine,  134.  Solution  of  tinct.  injected  into 
cavities  of  large  abscesses  after  evacua- 
tion. 

lODOFOEM,  397. 

OleATE    OF    MEECUET  AND    MOEPHIi,  260. 

Locally,  diminishes  induration  due  to  old 
abscesses,  and  prevents  formation  of  new 
ones. 

Pekmakgah-ate  of  potash,  134.  A  vreak 
solution  for  washing  out  cavities  of  large 
abscesses  after  iodine  injections. 

Phosphate  of  limb,  207.  In  large  ab- 
scesses. 

Poultices  and  fomentations,  82.  To  check 
formation  of  pus  or  to  assist  in  matura- 
tion. May  be  smeared  over  with  bella- 
donna  or  opium.  Precautions  after  ab- 
scess has  burst. 

Sulphides,  124, 125. 

Acidity. 

Acids,  159.   Given  shortly  before  a  meal. 

  163,  164.    Hydrochloric  or  nitric  in 

small  medicinal  doses  before  meals  for 
aciditjr  from  whatever  cause  it  arises, 
especially  for  acid  pyrosis ;  after  meals 
for  alkaline  pyrosis. 

Alkalies,  182.  Only  palliative ;  bicarbon- 
ates  best ;  if  the  escape  of  carbonic  acid 
is  troublesome,  substitute  magnesia  if 
bowels  conSned,  lime-water  if  rolaxsd. 

Bismuth,  115,  240.  Tho  nitrate  combined 
with  morphia  or  opium,  and  sometimes 
with  magnesia;  also  with  charcoal,  116. 

Chakcoal.  See  Flatulence,  114. 

Ipecacuanha,  439.  In  acidity  of  pregnancy. 

Magnesia,  198,  199.  The  oxide  better  than 
the  carbonate — only  a  temporizing  remedy 
— acids  far  better. 

Mercubt,269.  Half  a  grain  of  grey  powder 
three  times  a  day  when  accompanied  by 
clayey  stools. 

Nnx  VOMICA,  116,  163,  672.  Two  or  three  or 
five  drops  just  before  meals. 


Acne. 

AnsENic,  158.  Liq.  arsen.  given  with 
bromide  prevents  its  causing  bromic  acne. 

Belladonna,  529.  Locally,  of  some  slight 
service. 

Hot  fomentations,  82,  87.   Hot  sponging 

for  acne  indurata. 
Iodide  of  sulphub,  118.   An  ointment  in 

a.  indurata  and  rosacea,  also  in  bromic 

acne,  158. 

Mekcuet,  258.  In  early  stages  a  lotion  of 
corrosive  sublimate,  one  part;  alcohol, 
enough  to  dissolve  it ;  water,  100  parts.  A 
teaspoonful  of  this  to  be  added  to  a  quarter 
of  a  pint  of  water  and  the  face  sponged 
with  it  night  and  morning. 

Onion  as  diet,  126. 

Phosphoeus,  316.  In  acne  indurata. 

Soap,  118,  177.  With  hot  water  several 
times  a  day.  If  this  irritates,  rub  in  gly- 
cerine of  starch  after  each  washin  g. 

Sulphub,  118.  As  lotion  for  acneform 
eruption  with  disordered  menstruation. 
In  severe  forms  an  ointment  of  hypo- 
chlorite or  iodide  of  sulphur  :  use  of  sul- 
phur also  in  acne  rosacea,  119. 

 121.   Sulphur  may  be  used  internally. 

Acromegaly. 

Pituitabt  body,  Bxtbact  of,  664. 

Addison's  Disease, 

SUPBAEBNAL  EXTBAOT,  662. 

Ague, 

Antimoni,  Taetae  emetic,  289. 

Absenio,  309.  The  best  remedy  except 
quinine.  Especially  useful  in  long-stand- 
ing agues  of  quartan  type. 

Chamomile,  627.   Has  been  used. 

Emetics,  288.  Many  cases  may  be  cured  by 
emetics  and  one  each  morning  will  assist 
the  action  of  quinine.  Ipecac,  and  other 
emetics  should  be  preferred  to  antimony. 

Eucalyptus,  426.   Inferior  to  quinine. 

Hyposulphite  of  soda,  172.  Fifteen  to 
twenty  grains  every  two  hours. 

Nabcotine,  570.  Said  by  some  to  be  supe- 
rior to  quinine. 

Nitbite  of  sodium,  411.  To  avert  cold 
stage. 

NiTBO-GLTCEBiKE,  409.  To  avert  cold  stage. 
Quinine,  006,  007,  et  seq.   By  far  the  best 

remedy  we  possess  forintermittent  fevers. 
In  mild  forms  small  doses  several  times 

a  day. 

In  malignant  forms  large  doses  given 
in  a  non-febrile  period,  608. 

The  drug  should  not  bo  discontinued  for 
some  time  after  all  symptoms  have  dis- 
appeared. 

It  is  of  service  as  a  prophylactic  against 
ague. 

It  may  be  administered  hypodormically 
or  by  the  rectum— ether  is  tho  best  sol- 
vent for  injection. 
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Ague — continued. 

Oinchonine,  fiuinidino  imd  cincbonidine 
are  all  useful  in  ngue,  but  less  so  tljan 
quinine,  01)9. 
Saliovlio  acid,  OIG.    As  an  adjunct  to 
quinine. 

Albuminuria.      {See  Bright's 
Disease.) 

Alcoholism.    {See  Dipsomania  ) 

Act;i!A,  460.   In  drunkard's  stomach. 

AiisisNic,  5.  Indicated  by  red,  clean, 
ssmootb,  irritalde  tongue 

 291.    For  vomiting. 

Cocaine,  G02.  Internally. 

MoHpniA,  550.  With  tonics  before  meals 
for  pain,  nausea,  and  want  of  a[)petite. 

Phosphorus,  310.   In  chnmic  alcoljolism. 

STBVciiifrA,  570,  577.  Hypodermiciilly  in 
increasing  doses  has  been  hijjhiy  recom- 
mended, also  in  multiple  neuritis  from 
alcoholism. 


Amaurosis.    {See  Eye  Diseases.) 
Amenorrhcea. 

Aconite,  475.  When  menses  suddenly 
checked. 

AcTiEA  KACEMOSA,  4G5.  Gjnonilly,  and 
when  menses  checked.  I 

Ar.oiis,  030.  At  tiie  periods,  tocrelher  with 
hot  pediluvia,  friction,  stimulating  lini- 
ments, etc.  For  general  directions  sec 
ref. 

Apiol,  424. 

Chloridos  of  amjioniuji,  211.  For  head- 
ache. 

Cold  sponqinb,  72.  . 

Ergot,  689.   Where  anaemia— after  the  use  ' 
of  iron.  ) 

Ittow,  231.   To  remedy  tlie  anxmia.  I 

Mustard,  431.  A  mustard  sitz-bath  a  few 
days  before  and  during  the  time  the 
missing  discharge  is  due.  A  course  of 
these  baths  assists  the  restoration  of  the 
uterine  functions. 

Pkhmanganate,  238,  239.  Useful  when  flux 
scanty  or  delayed,  or  even  when  absent 
for  a  long  period.  It  may  restore  ir,  alter 
two  years.  Also  when  a  chill  prevenis 
or  delays  flow.  It  acts  with  plethoric  as 
well  as  with  anremic  patient-!.  1  gr. 
in  pill  thrice  daily  till  catamenia,  then 
discontinue  till  four  days  before  next 
period  due  and  continue  till  flow  ceases. 

Santonine,  04,0.  A  10  gr.  dose  on  two  suc- 
cessive mghts,  especially  when  chloro- 
anajmia. 

Sitz-bath,  hot,  67.   For  six  days  before 
the  period.    Mustard  may  be  added  at  I 
the  period.     Often  efTectual  in  sudden 
suppression,  also  in  deficient  flow. 

Sitz-bath,  tepid.  G0°-80°  Fab.,  p.  55.,  lo 
augment  the  catamenial  flow :  frictions 
after  bath. 

Spinal  ice-bag,  91.  Applied  to  lower 
dorsal  and  lumbar  vertebiTo. 

Anaemia.    {See  also  Pernicious 
Anemia.)  [ 

Aoids,  166.    Added  to  purgative  salts  as 

tonic  to  mucous  membrane. 
Arsenic,  297. 
Cor.D  SPONGING,  72. 

Hygienic  conditions  very  important,  235. 


Anemia — continued. 

HypopHospniTKs,  209.   Of  lime  or  soda. 

Ikon,  231,  232,  ct  scq.  Some  stomachs  with 
irritable  mucous  memb.  require  bland 
preparations.  A  flabby  tongue  indi- 
cates largo  doses  of  astringent  prepara- 
tions, as  perehloride  or  sulphate.  .Sec 
also  p.  5.  Weak  ana;mic  girls  with  pain 
and  vomiting  after  food  require  larger 
doses  of  the  tinct.  perchlor.  It  is  some- 
times well  to  humour  the  stomach  by 
changing  the  preparation,  p.  238.  Some 
persons  are  quite  unable  to  take  iron 
in  any  form.  Iron  may  be  given  in 
anajmia  with  disturbance  of  uterine  func- 
tions, and  should  be  conjoined  with 
nourishing  food,  pure  air,  light,  and,  if 
necessary,  purgatives.  If  the  aniemia  is 
of  pernicious  type  or  is  duo  to  organic 
disease,  iron  at  best  only  palliative. 

Phosphate  of  Limb,  2u7.  In  ana>mia  of 
growing  persons,  and  of  women  weak- 
ened by  rapid  child-bearing  or  excessive 
menstruation. 

QuiNiNK,  611.  For  badly  fed,  pale  town- 
livers. 

Red  bone-mabhow,  663.  In  pernicious 
forms. 

Aneurism. 

Chloboforit,  375.     Inhalation,  if  great 

dyspnoea. 

Iodide  or  potassicm,  140.    Combined  with 

recumbent  position  and  restricted  diet. 
Lime  salts,  200. 


Angina  pectoris. 

Antipyrine.  622. 

Arsenic,  309.  Lessens  severity  of  attacks. 
Kthbb,  377.    Or  spirits  of  chloroform  in 

full  doses  very  useful. 
Iodide  of  potassium,  146. 
Morphia,  564.  Hypodermically. 
Niteitb  of  A5IYL,  401.    InhalatlOH  most 

valuable. 

Nitrite  op  sodium,  410.  1  gr.  seyeral 
times  a  olay. 

Nitbo-gltcerink,  407,  409.  Often  superior 
to  amyl,  being  more  persistent  in  its 
effects.  1-lOOth  min.  in  water  or  in  a 
tablet  at  stated  intervals,  and  an  addi- 
tional dose  on  onset  of  paroxysm. 

Phosphorus,  310.    Often  serviceable. 

Sodium  iodide,  146.    Has  been  tried. 


Anthelmintics.   {See  Worms.) 


Anus,  pain  after  operations  at. 

IcH,  89.   Applied  in  bladder. 


Anus.    {See  Fissltre  of.) 


Anthrax. 

Carbolic  acid,  350.  Topically. 
Sat.icvlic  acid,  613.   Less  elhcaoious  than 

carbolic  acid. 
Serum  treatment,  651.  Lacking  at  present. 

Aortic  disease.     {See  Heart 
Diseases.) 
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Aphthae. 

Acids,  182. 

Aluu,  220.  Applied  dry  n  fow  times  ii  day 
to  aphthous  ulcers  which  will  not  heal- 
generally,  however,  chloriito  of  potash 
and  a  purgative  sullioient. 

BoKAX,  180.  With  honey  or  as  glycerine  of 
borax. 

Cnr.OKATE  01'  POTASH,  222. 
Gf.XOBKINE  OP  JIOKAX,  332. 

Ctltcehine  of  TANKiif,  338;  in  aphthous 

sore  tlu'oat. 
Niinic  ACID,  163.  In  small  doses. 

Apoplexy. 

Crotow  oil,  331.   As  purgative  one-fourth 

or  one-thli'd  minim  every  hour. 
Elateiuoji,  629. 

Appetite,  loss  of.    {See  Dys- 
pepsia.) 

Ascites. 

Cafpeis^e,  592. 
Calomel,  275. 

Copaiba,  423.   lu  some  forms  of  ascites. 
ELATEK101I,  628.   Must  be  given  with  cau 
tion. 

PlLOCABPIITE,  513. 

Asthma  and  Quasi-Asticvia. 

Aconite,  470.  Given  at  commencement  of 
the  fever  often  averts  the  attack.  Useful 
also  in  the  asthma  following  coryza  and 
sneezing  in  children. 

Alum,  229.  Ten  grs.  powdered  and  placed 
on  the  tongue  said  to  arrest  a  paroxysm. 

An-tijiont,  287.  In  an  affection  of  children 
like  asthma  (sec  ref.) ;  dissolve  a  grain  of 
tartar-emetic  in  half  a  pint  of  water,  and 
give  a  teaspoonful  of  this  every  quarter 
of  an  hour  for  the  first  hour,  then  hourly. 
If  vomiting  induced,  lessen  the  dose. 

Antipyeine,  622. 

apouoephine,  451. 

Absek-ic,  298,  299,  'ot  seq.  As  cigarettes, 
caution  required  (see  ref.),  also  one  drop 
of  liq.  arsen.  three  times  a  day  in  attacks 
of  sneezing  with  coryza,  frontal  head- 
ache and  itching  of  nostrils.  These 
attacks  may  be  brought  on  by  cold ,  by 
meals,  by  local  irritation,  or  in  children 
are  consequent  on  bronchitis.  These 
cases  are  allied  to  dyspeptic  and  bron- 
chitic  asthma,  and  to  hay  fever  (see  cases, 
pp.  399,  300,  et  seq.). 

Assafcetida,  428. 

Belladowna,  536.    Large  doses  required, 

but  very  satisfactory  (see  ref.). 
Blisters,  107,  108.     Tor   oppression  of 

breathing  especially  inbronchitic  asthma. 
Cannabis  iitdica,  584.    Has  been  found 

useful. 

Cabdonio  acid  gas,  115.  As  inhalation. 
Chamois  leathkb  waistcoat,  76. 
Chlokal,  382.  Often  useful  in  a  full  dose 

during  a  paroxysm. 
Chlorate  of  potash,  220.   With  nitre  to 

saturate  blotting  paper,  or  a  pastilo  may 

bo  made  of  chlorate  and  nitrate  of  potash 

with  lycopodium. 
Chlohofobm,  306.    Often  combined  with 

opium. 

  375.   As  inhalation  if  great  dyspnoea. 

A  few  whiffs  will  sometimes  avert  a 
paroxysm.  As  liniment  rubljed  on  chest 
for  an  hour  daily  in  bronchitic  asthma. 


Asthma  and  Quasi- Asthma  — 
continued. 

Cocaine,  003. 

CoFFiiK,  592.   A  small  cup  of  very  strong 

coffee  often  useful  in  a  paroxysm. 
CoLcnicuii,  458.   In  gouty  subjects. 
Counter-irhitation,  107. 
ErnEu,  377. 

EUCALYPTUS,  426.   As  cigarette. 

Gblsemium,  522.    Sometimes  beneficial. 

Geindeha  bobusta,  523.  Three  grs.  of 
extract  thrice  daily  to  prevent  attacks, 
or  m.  XX  to  m.  xxx  of  liquid  extract  every 
half-hour  or  hourly  from  onset  of  par- 
oxysm. 

Iodide  of  methyl,  145. 

Iodide  of  potassium,  145.  In  peptic  and 
bronchial  asthma.  In  spray  also,  2  per 
cent. 

IpECAOUAirnA,  4-13,  441.  The  wine  as  spray 
to  the  fauces  sometimes  useful  in  severs 
bronchial  asthma,  but  not  of  much  ser- 
vice in  genuine  asthma— for  Dr.  Hyde 
Salter's  observations  on  the  general 
management  of  asthma,  see  p.  448. 

Lobelia,  581.  Ten  drops  of  the  simple 
tincture  every  ten  minutes  or  quarter  ot 
an  hour  as  soon  as  signs  of  a  paroxysm 
appear  till  the  dyspnoea  gives  way. 

In  bronchitic  asthma  where  breathing  a 
little  tight  all  day  but  much  worse  at 
night,  ten  mins.  three  times  a  day  with 
additional  doses  at  night. 

This  drug  must  be  given  cautiously 
when  there  is  heart  disease. 

MoHPHiA,  567. 

Nitrate  of  potash,  219,  220.  The  inhala- 
tion of  fumes  of  burnt  nitre  paper  will 
sometimes  avert  a  paroxysm.  Difierent 
methods  of  preparation  useful  for  different 
cases  (see  ref.). 

Nitrite  of  amyl,  402.   As  inhalation. 

NiTraiE  OF  sodium,  410.  In  nervous  and 
bronchial  asthma  and  that  of  Bright's, 
but  useless  where  emphysema. 

Nitbo-glycerine,  409.   In  the  paroxysms. 

Opium,  567.  In  some  cases.  In  others 
morphia  will  induce  a  paroxysm. 

Pilocaepike,  512.  Hypodermically,  Dr. 
Berkart. 

Silver,  niteate  of,  253.  Sometimes  in- 
jected into  trachea. 

Stramonium,  550.  Twenty  grs.  of  the  dried 
leaves  or  ten  of  the  powdered  root  may 
be  smoked.  Datura  tatula  sometimes 
better.  Stramonium  preparations  often 
bad.  Asthmatics  advised  to  grow  the 
drug  themselves. 

Sulphurous  a.cid,  171.  Inhalation,  spray 
or  fumigation. 

Tar,  346.   In  bronchial  asthma. 

Tobacco,  407.  Smoking  sometimes  gives 
relief. 

Turkish  baths,  76.  In  bronchial  asthma. 

Baldness. 

Ammonia,  liniment,  194. 
PiLocABPiNE,  513.     Locally.    With  can- 
tharidea  and  soap  liniment  (see  formula). 

Barrenness. 

Iodide  OP  potassium,  145.  When  due  to 
syphilis. 

Bed-sores. 

Alcohol,  361.  Asbrandy oreau  de  Coloeno 
to  harden  sklu  of  parts  exposed  to 
pressure. 
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Bed-sores — continued. 

CATKOnv,  338.      The   linctiiro   with  liq. 

plumbi  locally  to  provoiit  soroa. 
Chahcoal,  80.    Spriiiklod  over  the  Ijlaok 

slough,  which  is  then  covered  with  a 

poultice. 

Gltckbine,  333.  Or  glycerine  cream 
rubbed  over  part  exposed  to  pressure 
after  washing  morning  and  evening,  is 
one  of  the  best  provoiitives  of  bed-sores. 

loDOPOKM,  396.   Dusted  over  sores. 

SiLVEii,  Nri'BATE  OF,  251.  A  solution  twentv 
grs.  to  the  oz.  to  be  painted  on  threatened 
but  unbroken  skin  as  soon  as  it  becomes 
red  to  prevent  formation  of  bed-sores. 

If  nitroiis  ether  solution  used,  five  grs. 
to  the  oz.  enough,  262, 

Bile,  deficiency  of. 

Acids,  especially  Nitrohydrochloric,  165, 
166. 

Chloeides,  210. 
colooynth,  629. 
EtroNXMiiT,  037. 

MKBC0EX,  268,  269.  Frequent  small  doses 
of  grey  powder. 

PoDOPHrLLIN,  458. 

Biliary  Colic.    {See  Colic.) 

Bilious  Headache.     {See  Sick 
Headache.) 

Bites  of  Insects,  etc. 

Ammonia,  191.   Weak  solutions  in  bites  of 

insects  to  neutralize  the  formic  acid. 
  196.   In  snake  bite  ;  inject  into,  veins. 

Bladder,  Diseases  of. 

BoHio  Aorn,  174.   To  keep  urine  sweet. 
(jAirifABis  itfDicA,  581.   In  paralysis  of. 
UooAiNE,  601.   In  irritable  bladder,  caution 
in  use. 

Copaiba,  423.  Also  cubebs  and  buchu  in 
chronic  inflammation  of  bladder  and 
urethra. 

Iodoform,  396.  As  suppository  in  painful 
diseases. 

Paeeira  beava,  628.  In  chronic  catarrh  of 
bladder. 

SiTz-BATH,  COLD,  75.  lu  weafcuess  of 
bladder,  vigorous  rubbing  after  bath. 

Stkychnine,  578.    In  paralysis  of  bladder. 

SoLPHiTES,  172.  Internally  prevent  putre- 
faction of  urine. 

SutPHO-OABBOLATES,  252.  To  keep  urine 
sweet. 

Bleeding.  {See  HiEMORRHAGE.) 
Boils. 

Belladonwa,  83,  126,  525.  With  glycerine 
locally  to  allay  pain. 

Camphorated  alcohol,  411.  Boils  in  the 
earliest  stages  to  be  smeared  with  this 
for  half  a  minute,  then,  when  the  skin  is 
dry,  it  is  to  be  smeared  with  camphor- 
ated oil.  A  few  applications  said  to 
disperse  the  coming  boil. 

Charcoal  poultice,  86. 

Collodion,  318.  Applied  at  papular  or 
pustular  stage.  Matter  not  to  bo  let  out 
except  under  Lister's  plan  (sec  ref.) 


Boils — continued. 

Cou^^TB^-IBBITATIo^f,  110.    By  blisters  or 

iodine  .around  the  boil. 
Menthol,  410.   As  10-50  per  cent,  solution 

locally. 
Onion  ab  diet,  120. 

Opium,  554.  An  extract  of  the  consistence 
of  treacle  locally  applied  three  or  four 
times  a  day  (see  ref.) 

Poultices,  83.  To  assist  maturation  and 
allay  pain,  may  ba  smeared  over  with 
belladonna  or  opium. 

Silver,  nitrate  ok,  251.  In  boils  beginning 
as  a  papule  which  maturate  into  a  pustule 
and  inflame  and  extend  till  large  dead 
core  produced.  To  be  painted  on  at 
commencement— collodion,  perhaps,  bet- 
ter for  these. 

SuLPHiDE.s,  124.  Hasten  maturation  and 
prevent  formation  of  fresh  boils.  No  use 
in  the  boils  of  diabetes. 

Bones,  diseases  op. 

Cod-liver  oil,  326.    In  strumous  disease. 
Phosphate  of  lime,  207.    In  caries. 
Sulphides,  127.   In  strumous  disease.  (Sec 
also  SoBES.) 

Brain,  diseases  of.    {See  also 
Paralysis.) 

Beomide  of  potassium,  150,  152.  When 

over-taxed  from  studj',  or  over-appUca- 

tion  to  business. 
Cannabis  indica,  585.     In  insomnia  of 

general  paralysis  of  insane. 
CuLOEAL  hydrate,  381. 
Phosphoeus,  316.    In  cerebral  softening, 

also  in  over-taxation. 
Physostigma,  505.   In  general  paralysis  of 

insane. 
Strychnine,  576. 

Breasts,  inflammation  of.  {See 
also  Mammary  Abscess.) 

Belladonna,  625,  526.  Especially  as  lini- 
ment to  check  secretion  of  milk  when 
inflammation  imminent.  When  intlam- 
matiou  has  set  in,  continuous  applica- 
tion of  belladonna  for  twenty-four  hours 
olten  arrests  it.  It  is  also  useful  when 
an  abscess  has  formed.  Fomentations 
useful  in  addition,  but  skin  must  be  dried 
well  before  the  belladonna  is  rubbed  in. 
Also  with  ice  bag,  526. 

Digitalis,  488.   Infusion  locally. 

Tobacco,  495.  Ointment  of,  belladonna 
better. 


Breath,  foul. 

Camphob,  411. 

Bright's  Disease. 

Aconite,  473.  Should  be  given  imme- 
diately on  the  appearance  of  inflamma- 
tion of  the  kidneys  in  scarlatina. 

Alkalies,  190.  Citrates  and  acetates  in 
acute  and  chronic  Bright's,  being  reputed 
to  act  as  diuretics. 

Bitaetb.ate  of  potash,  218,  634.  To  prevent 
dangerous  accumulations  in  cellular 
tissue  or  important  cavities.  Also  t  ) 
draw  off  ettete  matters.  Care  must  be 
used,  as  it  is  a  brisk  purgative  and  so  is 
weakening. 
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Bright's  Disease — continued. 

Bbomidb  op  rOTAssiuir,  150.  For  convul- 
sions. 

Cannadis  iNDicA,  £81.  In  acute  and 
chronic  forms  iis  a  diuretic,  said  to  bo 
specially  useful  whoro  bloody  urine. 

CA>fiHAK(uES,  435.  After  subsidence  of 
acute  stage,  a  one  min.  dose  every  throe 
hours  will  stop  the  hajmaturia. 

CnLORAt,  382.    In  urremic  convulsions. 

CniiOitoFORM  iKniLATioKS,  374.  In  urasmic 
convulsions. 

CoD-tiVEK  on,,  335.   In  chronic  forms. 

Copaiba,  423.  Sometimes  useful  in  re- 
moving dropsy. 

Digitalis,  485.  Tery  valuable  in  somo 
cases  ;  only  diuretic  as  long  as  dropsy 
e.Kists. 

ELATEitiirir,  G2S.  For  the  dropsy — caution 
required. 

Elcalyptol,  425.   In  small  dose. 

IxcisiOK-s,  06,  105,  106.  For  dropsy  better 
than  hot  liaths.  Hot  fomentations  with 
boracic  acid  may  be  employed  afterwards. 

Iodic  K  of  potassicji,  145.  Possibly  only 
when  due  to  s.yphilis,  it  acts  as  diuretic. 

liios,  5.  Astringent  preparations  when 
tongue  flabby  and  pale. 

Jabokaxdi,  512.  Especially  on  occurrence 
of  ursemic  symptoms.  IE  urremia  urgent, 
pilncaipine  may  be  injected  hypodermic- 
ally. 

Jai.ap,  634.  And  other  hydragogue  cathar- 
tics. 

Lead,  249.   Diminishes  the  albnmen  ? 

NiTRiTB  OF  SODA,  411.   In  renal  asthina. 

iS'iTEo-CriTCEEiNK,  409.   In  headaches. 

Saltn-e  PL'UffAnviiS,  214,  217. 

Senega,  612.   As  a  diuretic. 

Sthophaxthus,  493.  In  cardiac  failure 
secondary  to  renal  disease. 

Tanxin-,  340.  In  chronic  Bright's  to  lessen 
albumen. 

TiRTRATES,  217.   Excellent  diuretics. 

Turkish  batd,  76. 

TnnpENriNB,  419.  Sometimes. 

Vapour  oe  hot-air  bath,  69. 

Wakm  baths,  6f).  When  uremic  symptoms 
or  dropsy  well  marked.  Discretion  need- 
ful. 


Bromism. 

Iodide  of  sulphur.  158. 
Aesenic,  use  of,  158. 

Bronchiectasis. 

Ceeasote,  314.   The  "  creasote  chamber." 

Bronchitis. 

Anns.  168.  To  lessen  secretion  in  chronic 
form. 

Aconite,  473.   in  measles. 

ACTF.A.  465.   As  an  expectorant. 

Alkalies,  185.  In  chronic  bronchitis  with 
viscid  scanty  secretion. 

Ammonia,  195.  Inhalation  in  chronic  bron- 
chitis to  lessen  over-abundant  e.xpectora- 
tion,  also  as  stimulating  expectorant,  196. 

Ammonia  CUM,  428.  In  bronchitis  with 
wheezing  and  abundant  discharge  in  old 
people. 

Antimonv,  20.  Small  frequent  doses  of 
tartar-emetic  whore  skin  dry  and  hot. 

■  287.    To  shorten  acute  bronchitis  {see 

Inflammation).  Also  in  chronic  bron- 
chitis when  e.xpectoration  copious  and 
difRonlt  to  expel. 

Apomobphine,  451. 


BRONcmTis— continued. 

AnsENio,  298.  Where  emphysema,  with 
wheezing  and  not  much  bronchitis, 
especially  where  the  wheezing  has  come 
on  simultaneously  with  the  retrocession  of 
a  rash  as  of  eczema :  where  much  bron- 
chitis and  dyspnoea,  belladonna  and 
lobelia  better. 

AssiFOiTiDA,  428.  For  old  people,  but  am- 
moniacum  generally  better. 

Balsam  of  tolu  or  Peru,  or  copaiba,  421. 
In  chronic  bronchitis  to  lessen  secretion. 

Benzoic  acid,  422.  5j.  in  boiling  water  as 
inhalation. 

Caebouc  acid,  311.  Or  creasote,  twelve 
to  twenty  drops  as  inhalation  with  boiling 
water  for  abundant  expectoration  or 
foetor ;  also  used  on  dry  inhaler. 

Oaebonatb  of  ammonia,  196.  Wlien  ex- 
pectoration profuse  and  patient's  strength 
diminishing,  often  given  with  chloride  of 
ammonium,  which  acts  similarly;  also 
useful  in  severe  bronchitis  or  broncho- 
pneumonia of  children,  especially  when 
prostrate  and  livid. 

Carbonic  acid  gas,  115.  As  inhalation  in 
chronic  bronchitis. 

Chamois  leather  waistcoat,  76.  Worn 
over  flannel  in  bronchial  asthma  and  em- 
physematous bronchitis. 

Chlokide  op  ammonium,  211.  In  chronic 
bronchitis  when  secretion  thick  and 
abundant.   May  be  applied  by  atomizer. 

Cod-livee  oil,  326.  To  control  expectora- 
tion in  chronic  bronchitis. 

Colchicum,  458.   In  gouty  subjects. 

Conium,  498.  Inhalation  in  boiling  water 
for  irritable  cough. 

CouNTEK-iREiTANTs,  108.  For  shortnoss  of 
breathin  bronchi  tic  asthma  and  bronchitis 
with  emphysema,  flying  blisters. 

Ceeasote,  345.   In  plastic  bronchitis,  etc. 

Ceoton  oil,  329.  With,  or  without  liq. 
potassaj  as  counter-u'ritant  to  chest — 
caution  needful. 

CUBEBS  AND  COPAIBA,  424. 

Essential  oils,  424.  Balsam  of  Peru,  Tolu 
and  copaiba  in  chronic  bronchitis  with 
copious  secretion  of  pus. 

Eucalyptus,  426.  Often  relieves  cough  of 
chronic  bronchitis. 

Geindeha,  523.   In  later  stages. 

GuAiACUK,  463. 

Iodine,  132.  The  liniment  to  the  chest  to 
lessen  cough  and  expectoration  in  chronic 
bronchial  catarrh.  As  inhalation  for 
children  with  hoarse,  hcSlow  cough  after 
measles,  etc.  Inhalation  sometimes 
employed  in  chronic  bronchitis. 

Iodide  of  potassium  in  chronic  bron- 
chitis, 112. 

Ipecacuanha,  438.  To  produce  vomiting 
in  children  with  much  mucus  in  bronchial 
tubes. 

 443.    As  wine,  when  expectoration  is 

profuse  and  difficult  to  expel. 
The  wine  used  as  spray  to  the  pharynx 

invaluable  in  many  cases  of  bronchial 

asthma  and  winter  cough  {see  ret.). 
Ieon,  237.    To  check  profuse  bronchial 

secretion. 
Jaborandi,  512. 

Jalap,  633.  With  bitartrate  of  potash  to 
free  purgation  for  cases  where  the  right 
heart  is  engorged  from  emphysema, 
bronchitis,  etc. 

Lead,  219.  To  check  profuse  bronchial 
secretion. 

Liquor  vorxmM,  186.  In  plastic  bron- 
chitis. 

Lobelia,  582.   For  paroxysmal  dyspnoea. 
Mustard,  430, 431.  As  large  poultice  with 
linseed  or  oatmeal  in  acute  bronchitis,  or 
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Bronchitis — continued. 

a  tablespoon  fill  added  to  a  bath,  very 
useful  in  severe  bronchitis  both  of  chil- 
dren and  adults. 
Oifiorr,  usii  of,  120. 

Qpi.vrKH,  555.  Where  frequent  and  violent 
cough  without  any  signs  of  obstructed 
o.xidation. 

  509.  To  check  excessive  secretion. 

PHOSPHATn  Olf  LrjIE,  207. 

PouLTicKK,  83.  To  encircle  the  whole  chest 
in  children. 

Quinine,  610.   To  reduce  temperature. 

Bknega,  642.  Especially  for  the  chronic 
bronchitis  of  the  aged. 

SiLVBii,  NiTHATE  OF,  253.  Somotimes  in- 
jected into  trachea  (see  i-ef.). 

Squill,  611.  As  an  expectorant. 

SritYCHNINK,  578. 

SuLPHUK,  130.  Five  to  ten  grs.  in  severe 
chronic  bronchitis  with  abundant  dis- 
charge, especially  where  constitutional 
debihty. 

StJLPHUEous  ACID,  171.  Inhalation,  spray 
or  fumigation  in  chronic  bronchitis. 

Taii,  ceeasote,  btc,  315,  346.  Two  grs.  in 
pill  every  three  or  four  hours  in  chronic 
paroxysmal  winter  cough.  Not  quite 
equal  to  the  ipecacuanha  spray. 

TUBKISH  BATH,  76. 

TuEPBirTiNE,  418,  419. 

 OK  TEKSBiNE,  422.   As  inhalation. 

Zinc,  oxide  of,  282.  For  profuse  bronchial 
secretion. 

 SULPHATE  OF,  281.    As  emctic  ;  others 

generally  preferred. 

Bronchocele.    {See  Goitre.) 

Broncho-Pneumonia.  (iSee  Bron- 
chitis.) 

Bruises. 

Capsicuji,  432.  A  strong  tincture  applied 
with  gum  said  to  act  like  a  charm  on 
discoloured  bruises. 

Hamamelis,  311.    On  lint  or  cotton  wool. 

SuLPHUKous  ACID,  1(0.  A  solution  con- 
stantly applied. 

Bubo. 

Iodine,  134.  Applied  to  produce  vesica- 
tion round  a  bubo  relieves  the  inflamma- 
tion. 

NiTiiic  ACID,  160.  To  indolent  and  broken 
bubo. 

Burns. 

BoRACic  ACID,  173, 174.   As  ointment. 

Capsicum,  43i.    To  burns  not  blistered. 

Carbolic  acid,  349.  A  one  per  cent,  solu- 
tion on  lint  frequently  renewed  relieves 
pain ;  also  as  an  addition  to  carron  oil. 

Cocaine,  602.  As  lotion  painted  on  scalds 
to  relieve  pain. 

Collodion,  317.  Painted  over  slight  burns 
subdues  inflammation. 

Lead,  white,  244. 

Lime,  201.   As  lime-water  and  oil  (carron 

oil). 
Paraffin,  174. 

Soda,  178.  A  saturated  solution  of  the 
carljonate  locally  for  burns  and  scalds. 

Warm  bath,  07.  Immerse  for  some  days. 
Local  burns,  as  of  a  limb,  may  be  treated 
by  the  continuous  bath. 


DISEASES 


Calculi, 

Acids,  to  dissolve  phosphatic  calculi,  109. 

Very  doubtful  treatment. 
ALif  ALiEK,  181.  To  dissolve  uric  acid  calculi 

(renal  or  vesical). 
CnnATK  OP  potahh,  190.   In  large  doses  for 

patients  with  bloody  urine  containing 

quantities  of  uric  acid  crysials. 
Countkk-ibihtants,  107.   Relieve  pain  from 

pnssnge  of  renal  and  biliarv  calculi. 
Nrriiic  ACID,  168.    Very  dilute  as  injection 

for  phosphatic  calculi. 
PiPHBAziNB,  665.   To  dissolve  uric  acid. 

Cancer,  {See  also  Stomach  and 
Uterus.) 

Arsenic,  289.  Arsenious  acid,  pure  or  with 
starch,  as  a  caustic — enough  should  be 
used  to  set  up  the  active  inflammation 
(see  ref.). 

  309.  A  long-continued  course  re- 
commended in  epithelioma,  ecirrhns,  and 
rodent  ulcer. 

Carbolic  acid,  349.  Pure,  as  anaesthetic 
bofora  applying  caustics. 

Carbonic  acid,  1 15.  Injected  up  vagina  in 
cancer  of  uterus  to  relieve  pain. 

Chloral,  383.  In  ten  gr.  doses  three  times 
a  day,  has  i-elieved  most  severe  pain  of 
cancer. 

Ohlobofoem,  305.  As  vapour  to  raw,  pain- 
ful surface. 

CoNiuji,  498.   As  poultice  to  ease  pain. 

- —  501.    Internally  to  relieve  pain. 

CitEAsoTB,  345.    Has  been  employed. 

BucALYPTOL,  428.  In  cancer  of  rectum  or 
uterus. 

Glycerine  op  carbolic  acid,  333.  As 
apphcation  to  foetid  cancers  on  surface  or 
in  uterus. 

Glycerine  of  tannin,  337.    With  glycerine 

of  carbolic  acid  checks  discharge  and 

stench  of  uterine  cancer. 
Iodoform,  398.   Applied  locally  relieves  the 

pain  of  cancerous  sores. 
Morphia,  554.    Dissolved  in  glycerine  and 

spread  on  lint,  very  useful  where  there  is 

much  paiu .    OiDium  is  also  used  in  cancer 

of  the  stomach,  556. 
Opium,  554.    To  cancerous  sores. 
Poultices,  85.     Of  starch,  also  charcoal 

poultices,  86. 
Wahm  enemata,  99.     To  relievo  pain  and 

straining  in  intestinal  cancer,  and  cancer 

of  neighbouring  organs. 


CaNCRUM  LABIALIS  AND  ORIS. 

Arsenic, 305.   In  cancrum  oris. 
NiTBic  AciDj  160.   To  surface. 


Cankery  taste. 

Mercury',  460.   If  podophyllin  fail. 

Poddphyllin,  400.  AVheu  unconnected 
with  alcoholism. 

PuitsATivEs,  460.  Mercufy  and  podophyllin 
generally  best. 

Water,  94.  Half  a  tumbler  of  pure  cold 
water  daily  half  an  hour  before  break- 
fast. 


Carbuncle. 

Arnica,  318.    Ointment  on  plaster,  also 
internally. 

Belladonna,  83,  126,  525.   With  glycerine 
as  local  application  to  allay  pain. 
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Carbuncle — continued. 

Caiibolic  acid,  350.  Lint  soaked  in 
glycerine  or  oil  and  carbolic  ncid  to  bo 
thrust  into  discharging  sinuses,  the 
whole  to  be  covered  over  with  more  lint 
siiuihu'Iy  prepared;  spray,  etc. 

COUNTBIl  lERIXATIOir  BY  IlLISTHRS,  110. 

Iodine,  131.  Applied  so  as  to  produce 
vesication  round  the  carbunolo,  reduces 
inflammation. 

Menthol,  soLniiON  of,  416. 

Opium,  551.  An  extract  of  the  conBistonco 
of  treacle  applied  three  or  four  times  a 
day  (see  ref.). 

PouLTioKs,  83.  The  inflamed  surface  hav- 
ing been  previously  smeared  with  bella- 
donna and  glycerine. 

Steappino,  318.  Plaster  concentrically 
from  border  inwards,  will  sometimes 
arrest  extension. 

Sulphides,  125.  Internally. 

Cardiac  failure.    {See  Heart 
Diseases  and  Dropsies.) 

Caries. 

Phosphate  of  lihe,  207. 

Soft  soap,  183,  Applications  of. 

Catarrh.  (See  also  Bronchitis.) 

Aconite,  470.  In  catarrh  of  children  and 
in  measles. 

AcTj.A  EACEJiosA,  465.  Has  been  given,  it 
is  said,  with  much  success,  when  head- 
ache, stiffness  of  muscles,  and  dull  aching 
pain  in  bones. 

Antimony,  380,  387,  288.  As  tartar-emetic 
in  acute  catarrh  of  children,  which  is 
often  accompanied  by  vomiting  and 
diarrhoea. 

ApoMOBPHiNE,  451.   In  acute  and  chronic 

catarrhs. 
Cahphoe,  412. 

Carbonate  of  ammonittm,  197. 

Chlorate  of  potash,  323.  Should  be  taken 
early  and  frequently,  eight  or  ten  lozenges 
in  the  twenty-four  hours. 

Chloride  of  ammonium,  196, 311.  In  chronic 
cataiThs  of  bronchial,  intestinal  and 
nrinary  mucous  membrane  when  secre- 
tion thick  and  abundant. 

CuBEBS,  424.  3SS.  to  3j.  of  the  tinct.  in 
linseed  tea  thrice  daily.  Very  useful  in 
coughs  due  to  chronic  catarrh,  or  those 
following  influenza,  or  a  simple  acute 
catarrh,  or  occurring  in  emphysematous 
patients. 

Edcalyptol,  420.  In  chronic  bronchial 
catarrh  and  bronchorrhcoa. 

Hamamelis,  342.  Snuffed  up  nose  in  colds 
of  the  head  and  catarrh  of  mucous  mem- 
brane. 

Hot  sponging,  68.   For  headache. 

Iodide  of  potassium,  142.  Five  grs.  of,  4  gr. 
tartar-emetic,  1  oz.  syrup  of  orange  peel, 
3  0Z8.  of  water  in  teaspoonful  hourly 
doses  for  acute  febrile  catarrh,  specially 
for  children. 

Iodine,  132.  Painted  over  back  and  front  in 
chronic  bronchial. 

Iodoform,  398.   In  spirits  of  turpentine. 

Ipecacuanha,  438.  In  catarrh  of  stomach 
or  lungs,  especially  when  secretion  from 
lungs  abundant  and  tenacious. 

Lamp  bath,  79. 

Menthol,  410. 

Opium,  655.  Or  morphia  may  bo  given 
when  there  is  violent  and  frequent  cough 
but  no  signs  of  obstructed  o.xidation. 


Catarrh — continued. 

Saline  speings,  212. 

Sulphidhs,  123.  As  natural  waters  highly 
elUeacious  in  chronic  catarrh  o£  the 
])harynx. 

TuEKisH  BATH,  76,  79.    Ill  chronic  catarrh. 
Waeji  oit  HOT  FOOT-BATH,  07.   Boforo  going 
to  bod. 


Catch  in  the  breath. 

Cold  sponging,  71.    For  infants  waking 
with  a  catch  in  the  broath  at  night. 


Cephalalgia.    (See  Headache.) 


Chancre,    {See  Syphilis.) 

Caustic  alkalies,  175.    To  hard  edges. 
EuoALPYTOL,  425.    With  iodoform  applied 

to  both  kinds  of  sores. 
loDOFOEM,  390.   Dusted  over  soft  chancres, 
Iodol,  399. 

NiTUio  acid,  IGO.   To  soft  chancres. 


Change  of  life, 

AoTiEA,  465,  466.  For  headache. 

Ammonia,  191.  As  Raspail's  sedative 
lotion  to  be  applied  to  the  painful  part  of 
the  head  in  the  headaches  of  this  period. 

Bromide  of  potassium,  153.  For  despon- 
dency with  sleeplessness  and  irritability, 
often  also  with  heats,  flushings  and  per- 
spirations. 

Calabab  BEAN,  500.   Por  flatulence. 

Camphoe,  412.  For  drowsiness  and  head- 
ache, can  de  Cologne  saturated  with 
camphor  to  be  rubbed  into  the  headi 
Also  internally  in  flatulence  of,  412. 

Ch.ange  of  aie  and  scene,  154.  Where 
other  treatment  only  partially  successful. 

EuCALYPTOL,  426.  For  various  symptoms, 
as  palpitations,  flushings,  flatulence. 

Gelsemium,  523. 

Hot  sponging,  75.  To  spine,  following  by 
application  of  cold  sponge. 

Iron,  154.   For  flutterings  of  the  heart. 

 ,  230.     Large  doses  of  sesquichloride 

three  times  a  day  in  fluttering  of  heart 
with  fulness  of  head,  heat,  and  weight 
on  the  vertex,  frequent  flushings  and 
hot  and  cold  persph'ations.  If  symptoms 
limited  to  head  and  face,  nux  vomica, 
opium  and  belladonna  more  successful. 

Nitrite  of  amyl,  154,  406.  In  small  doses 
when  the  heats  predominate. 

OvAEIAN  gland,  661. 

Valeeianate  of  zinc,  151,  282,  For  hys- 
terical symptoms. 

ViNEGAE  AND  WATER  SPONGING,  75.  Every 

night  and  morning  to  spine  ;  or  spirits  of 
wine  and  vinegar  to  sponge  with. 
Waem  bath,  67.   Once  a  week. 


Chaps.    {See  Nipples,  Sore.) 

CoLiODioN,  317.  Sometimes  used,  but  for 
chapped  hands  and  lips  glycerine  of 
starch,  arnica  cerate  or  eau  cle  Cologne 
and  glycerine  bettor ;  for  chapped  nipples 
sulphurous  acid  and  glycerine. 

Glycebinb,  332.  Or,  better  still,  glycerine 
of  starch, 

SuLpnunous  acid,  170.  As  solution  or  fumi- 
gation. 

Vaseliite  and  petroleum,  335, 
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Chest,  pains  in,  Non-inflamma- 
tory. {See  Myalgia  and 
Pleurodynia.) 

Belladonna,  133.    When  tenderness  is  in 

sfcin,  pleurodynia. 
loDiNji,  133.     As  ointment  in  muscular 

I^ains,  myalgia. 


Chilblains. 

BAtSAjr  OP  Pebu,  421.  In  ointment  for 
brolccn  chilblains. 

Benzoin,  Compodnd  tinctube  of,  133. 

Cajkput  oil,  421.  Locally. 

Capsicum,  432.  The  tincture  painted  over 
unbroken  chilblains,  but  this  is  inferior 
to  iodine.  For  De  Rheims's  preparation 
see  ref. 

Celeey,  Infusion  op,  132. 

Iodine,  132,  133.    Ointment  is  best. 

Sulphurous  acid,  170.  As  solution  or  fumi- 
gation. 

TUEPENTINE,  417. 

Chloasma.  {See  Pityriasis  Ver- 
sicolor.) 

Chlorosis.    {See  also  Anaemia.) 

Absenic,  297. 
Ethee  with  Iron,  377. 
Htpophosphites,  209.    Of  lime  or  soda. 
Ibon  salts,  233.  When  flabby  tongue ;  com- 
bine with  an  aperient. 
ovakian  gland,  665. 
Rep  bonk-mabeow,  663. 


Choking. 

Bbomidb  of  potassium,  149.  In  children 
who  ohoke  with  liquids  from  their  birth 
(sae  ref.) . 

Cholera  and  Choleraic  Diar- 
rhoea. 

Aesenic,  292.  Has  been  recommended  for 
the  vomiting  of  cholera  and  in  collapse  ia 
the  later  stages. 

Camphoe,  413.  Pour  to  six  drops  of  the 
strong  spirit  of  camphor  every  ten  minutes 
at  the  commencement  till  the  symptoms 
abate,  and  hourly  afterwards. 

An  admirable  remedy  for  summer  diar- 
rhoea and  cholera. 

Chloeal,  383.  Hyjaodermically  in  cholera. 
May  be  combined  with  morphia. 

CoppEE,  279.   The  salts  have  been  given. 

Inoculations  against,  652. 

Lead,  245.  The  acetate  ias  been  recom- 
mended in  early  stages. 

Mkecukt,  270.  A  sixth  of  a  grain  of  grey 
powder  hourly  is  of  great  service  in  in- 
fantile cholera  with  incessant  sickness, 
profuse  almost  continuous  diarrhoea,  of- 
fensive and  nearly  colourless  stools.  A 
starch  injection  with  a  minute  quantity  of 
laudanum  assists  the  grey  powder,  and 
should  be  given  in  urgent  cases. 

MoKPHiA,  565.  One-eighth  to  one-fourth  of 
a  grain  hypodermically  of  the  greatest 
value  even  in  the  stage  of  collapse. 

Napthalene  and  ^  Naphtbol,  625. 

Spinal  ice-bag,  92.   For  cramps. 


Chordee. 

Aconite,  475.   In  drop  doses  hourly.  Said 

to  remove  chordoe. 
Camphob,  414. 

Cantha  HIDES,  436.  A  drop  of  the  tincture 
three  times  a  day. 

Chorea. 

kctMK  KACEMOSA,  465.  Somotimes  succeeds 
when  rheumatic  history. — Inferior  to  ar- 
senic. 

Antimont,  288.    As  tartar-emetic  in  in 

creasing  doses ;  other  remedies  better. 
Apomobphia,  451. 

Abbenic,  309.  When  uncomplicated  very 
successful. 

Calabar  bean,  505.  Three  to  six  prs.  of 
the  powder  three  or  four  times  a  day  for 
children,  or  ten  to  twenty  grs.  for  adults. 

Chlohal,  381,  382.  Useful,  especially  where 
the  violent  movements  render  sleep  im- 
practicable. 

Chlobofobm,  374.  Inhalations, — commence 
with  them  three  times  a  day,  often  of 
great  service  in  severe  cases. 

COD-LIVEB  OIL,  326. 

Cold  sponging,  71.  Not  if  rheumatism, 
fever,  or  pain  in  joints.  Often  well  to  use 
water  tepid  first. 

CoNiuM,  501.   Apparently  only  palliative. 

Ether  spbay,  377.  Has  been  recommended. 

Hyoscyamine,  54S.  l-50th  gr.  hypodermi- 
cally or  by  stomach. 

Morphia,  564.  Hypodermically  when  the 
movements  prevent  sleep. 

Musk,  429. 

SiLVEB,  255.  Both  the  oxide  and  nitrate 
occasionally  useful. 

Sulphate  op  zinc,  282.  In  large  and  in- 
creasing doses  (sec  ref.). 

Sulphonal,  389.   In  the  severer  forms. 

Valebian,  427.  The  preparations  are  said 
sometimes  to  restrain  the  movements  of 
chorea. 

Vebatrum  vibide,452.  Has  been  employed. 

Cirrhosis.  {See  Liver,  Diseases 
of.) 

Clavus. 

Chloride  op  ammonium,  211. 

Clergyman's  Sore  Throat.  {See 
Throats  [Pharyngitis].) 

Cold  Feet  and  Hands. 

Sponging,  75.  With  vineg.ar  and  water,  or 
first  with  hot  and  then  cold  water. 

Cold  water,  74.  Cold  feet  should  be  im- 
mersed in  cold  water  nightly  for  a  few 
minutes,  rubbing  them  all  the  time,  they 
should  then  be  dried,  and  warm  woollen 
socks  put  on. 

Spinal  ice-bac,  91.  For  cold  feet,  also  for 
coldness  of  body  generally.  (See  mode 
of  application.) 

Stiitchnia,  578.  For  coldness  of  hands  and 
feet. 


Cold,  Feverish. 

Tabtar-kmktic,  287. 

Turkish  bath,  76.   At  commencement  will 
cut  short,  also  useful  later  on. 
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Cold  in  Head.   (See  Coryza.) 
Colds,  Tendency  to  catch. 

Cold  spongk-bath,  76.  Supplementod  by 
wet-sheet  packs,  or  Turkish  bath. 

Colic. 

Alum,  228.  Loi-ge  (loses  (ten  grs.)  every 
hour  given  by  many  in  lead  colic. 

AiiMoifiA,  195.  In  spasm  of  intestinal  canal 
and  in  colic  of  children  or  infants  from 
bad  feeding. 

ANiiPYKiffE,  622.  In  biUary  and  renal  colic. 

Bblladonna,  631.  In  colic  of  intestines, 
especially  of  children. 

Bromide  op  potassium,  150.  In  a  peculiar 
form  in  young  children. 

Chloral,  383.   Sometimes  relieves. 

Chlobopobm,  366,  374.  Inhalation  in  renal 
and  biliary  colic,  inferior  only  to  morphia 
injection,  superior  to  opium,  warm  baths, 
etc.,  two  or  three  administrations  may  be 
required;  also  in  intestinal  colic. 

  375.    ii\v-lx.  every  4  or  6  hours  in 

biliary  colic  said  to  dissolve  calculus. 

 SPIRIT  OP,  366.  In  all  colics,  often  com- 
bined with  opium. 

Counter -ieeitatiok  by  PLTiNa  blistebs, 
107,  108.   For  renal  and  biliary  calculi. 

Essential  oils,  422.  Especially  of  cloves 
and  cinnamon. 

Ether,  375,  377.  For  biliary  or  intestinal 
colic. 

Fomentation's,  87.  In  all  forms  :  intestinal, 
renal,  biliary. 

LiME-WATEE,  202.  For  young  children  who 
eject  much  of  their  milk  in  lumpy  masses, 
some  of  these  lumps  passing  through  the 
intestines  causing  colic  and  wind. 

Opium,  557,  564.  Or  morphia  in  frequently 
repeated  small  doses  for  colic  of  intes- 
tines. Where,  as  is  usual,  there  is  con- 
stipation a  purgative  should  be  given. 

 567.  Small  doses  with  spirit  of  chloro- 
form every  five  or  ten  minutes  till  the 
pain  gives  way  in  renal  or  biliary  colic, 
or  morphia  hypodermically,  564. 

Phosphate  op  soda,  217.  In  hepatic  colic, 
to  prevent  formation  of  gall-stones — must 
be  continued  for  months. 

Piperazine,  665.    In  renal  colic. 

Tobacco,  495.  As  clyster  or  by  the  stomach 
in  colic  of  intestines — caution. 

TuEPESTijfE,  419.  Has  been  given  with  ad- 
vantage in  biliary  colic;  Durande's  re- 
medy. 

Waem  BATHS,  67.  To  ease  the  pain  in 
biliary,  renal,  or  other  colic. 

Collapse,   {See  Exhaustion.) 
Coma. 

BitAHTEATE  op  POTASH,  SULPHATE  OP  SODA, 

and  Tartrate  op  soda,  214.  As  purga- 
tives when  blood  poisoned. 
Blisters,  106.  In  a  comatose  condition 
large  blisters  or  mustard  poultices  should 
be  applied  in  quick  succession  to  different 
parts  of  the  body— chest,  abdomen,  thighs, 
and  calves — often  very  valuable  in  the 
critical  condition  near  the  end  of  an  acute 
illness. 

Cold  appusion  oe  douche,  72.  For  stupor 
of  drunkenness  or  of  opium  poisoning. 
May  have  to  be  repeated  if  relapses  occur. 
It  should  bo  kept  up  for  a  long  time  if 
pulse  and  breathing  improve  or  even  be- 
come no  worse.  Cold  bath  or  affusion  in 
coma  of  fever,  69-65. 
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Coma — continued. 

Croton  oil,  331.  A  purgative— one-quarter 

or  ono-third  min.  every  hour. 
BL.vTuniuM,  629.   In  apoplexy. 
Mustard,  430. 

Condylomata. 

Arsenic,  289.  Arsenious  acid  as  a  caustic 
(ace  ref.). 

Bichromate  op  potassium,  224. 

Mercury,  256.   The  nitrate  locally. 

 260.    Oleate  (20  per  cent.). 

  263.    Calomel  dusted  over. 

Nitric  acid,  100.  As  a  dilute  wash  con- 
stantly applied. 

Zinc,  2*79.  Cliloride,  iodide,  and  nitrate 
locally. 

Confinement.    {See  Puerperal 
Tever.) 

AcTiEA  eaoemosa,  465.  strengthens  con- 
tractions of  uterus  without  prolonging 
them  as  ergot  does,  and  so  endangers  less 
life  of  child  and  soft  structures  of  mother. 
Sometimes  given  for  after-pains,  but  ergot 
preferable  here. 

Beneficial  in  mental  disturbance  before 
or  after  confinement,  466. 
Useful  when  lochia  are  suppressed,  465. 

Antipybine,  622.  Labour  pains  and  after- 
pains. 

Castor  oil,  330.   As  purgative  afterwards. 

Chloral,  383.  In  fifteen  gr.  doses  every 
quarter  of  an  hour  till  sleep  induced — ap- 
plicable towards  termination  of  first  stage. 

Chloropoem,  373. 

Cold  douche,  73.   In  insomnia. 

Emetics,  449.  Or  mechanical  irritation  of 
pharynx  in  flooding. 

Ergot,  588.  In  tedious  labour  where  uterus 
is  becoming  exhausted,  but  where  there  is 
no  obstruction  to  the  passage  of  the  child 
(sec  ref.). 

Extremely  useful  in  jiost-portum  hemor- 
rhage. 

Hamamelis,  342.  For  long-continued  oozing 

of  blood  afterwards. 
Htdeastis,  590. 

Ipecacuanha,  449.  In  flooding — also  re- 
commended after  delivery  to  promote 
natural  functions. 

Iron,  230.  Injection  of  four  ozs.  of  liq.  ferr. 
perchlor.  with  twelve  ozs.  water  in  grave 
cases  of  flooding  after  delivery — care  to 
be  taken  not  to  introduce  air. 

Morphia,  665.  Hypodermically  in  tedious 
labour  produced  by  rigid  os  uteri. 

Opium,  508.  A  drachm  of  the  tinct.  with 
brandy  in  profuse  flooding. 

Quinine,  611.  To  strengthen  uterine  con- 
tractions— used  by  some  American  writers 
in  preference  to  ergot. 

Conjunctivitis.    {See  also  Eye, 
Diseases  of.) 

Belladonna,  530.   Locally  and  internally.  . 

Blisters,  110.   Behind  the  ear. 

Castoe  oil,  330.  A  drop  in  the  eye  often 
allays  pain  and  intolerance  of  light  caused 
by  an  irritant. 

Cocaine,  597.  In  photophobia  from  corneal 
ulceration,  etc. 

Mercury  and  morphia,  Oleate  of,  200. 
Outside  the  eyelid  in  palpebral  conjunc- 
tivitis. 

Opium,  554.  The  wine  of  the  18G4  Pharma- 
copoeia dropped  into  the  eye  relievos  pain 
and  improves  condition  of  the  membrane. 
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Conjunctivitis— conimwed. 

SitvKR,  NtTRATE  oif,  252.  Solutions  of 
vai'ious  stronfjih  dropped  into  tho  eyo. 

Zirfc,  280.  A  weak  solution  of  sulphate  ns 
tlrops. 


Constipation. 

Acids,  160.  To  hoigliton  action  of  purga- 
tive medicines. 

Aloes,  630.  In  chronic  caaos.  Often  com- 
bined with  iron. 

Ar.UiU  with  BisitcTn,  223.  In  chronic  con- 
stipation. 

BKHADOxifA,  531.  One-sixth  to  one-fourth 
of  the  extract  once  a  day,  especially  where 
dyspepsia.  Sometimes  a  suppository  of 
one  or  two  grs.  efficacious  in  severe  cases. 

BrrABTHATE  OF  POTASU,  SoLPHATK  OV  MAG- 
NESIA, and  Phosphate  oi'  soda,  213.  In 
broth  for  children. 

Caelsbad  water,  215.  In  habitual  consti- 
pation— best  to  use  a  system  as  at  Carls- 
bad (see  ref.). 

Casoaba  Sagraba,  036,  In  habitual  consti- 
pation. 

Castor  Oil,  330.  A  speedy,  certain,  and 
mild  purgative.  Not  good  for  habitual 
constipation.  3ss.  of  the  oil  if  I'ubbed  up 
with  jss.  glycerine  a  sufficient  dose. 

Cod  liver  oil,  323,  326.  In  the  obstinate 
constipation  of  children. 

CoFFBE,  S91.  Is  slightly  i^urgative  in  some 
•  persons. 

Cold  water,  91.  A  glass  of  cold  water 
before  breakfast. 

Colootnth,  629.  A  few  drops  of  the  Prus- 
sian tincture  several  times  a  day  in 
obstinate  constipation. 

CiiOTOK  OIL,  330.  A  very  powerful  purga- 
tive, sometimes  employed  in  obstinate 
constipation  where  other  purgatives  fail. 

Diet,  214,  215.  Porridge,  brown  bread  and 
exercise  when  busy,  worried  men  become 
irritable  and  suffer  from  headache,  unless 
the  bowels  act  every  day.  If  these  reme- 
dies fail,  try  fruit  before  or  after  break- 
fast, or  natural  purgative  waters. 

Enemata,  96,  97,  98.  To  unload  the  bowels, 
but  the  habitual  use  of  warm  enemata 
will  increase  the  torpor  of  the  bowels. 
Precautions  in  case  of  disease  of  tho 
rectum. 

Glycerine,  333.   As  an  anal  injection,  also 

internally. 
g0aiacuji,  463. 
Hydrastis,  500. 

Ipecacuanha,  441.  A  grain  every  morning 
fasting  for constipatiou  from  great  torpor 
of  intestines.  It  is  said  to  assist  tho 
action  of  the  other  purgatives. 

Jalap,  633.  And  scammony  in  obstinate 
constipation. 

Kneading  of  the  abdomen,  99.  Night  and 
morning  for  10  minutes  often  overcomes 
chronic  constipation,  especially  in  chil- 
dren. 

Lime,  201.  As  saocharated  solution— this 
must  not  be  taken  on  an  empty  stomach. 

Magnesia,  bioarbonate  op,  199,  i.e.  iiuid 
magnesia.  A  useful  and  mild  aperient. 
Often  combined  with  rhubarb ;  also 
oxide  and  carbonate  of  magnesia. 

Mercury,  3.  Calomel,  or  g:rey  powder,  as 
a  purgative,  especially  if  stools  light. 
Nitric  acid  and  nux  vomica  assist  its 
efficacy.  (But  see  p.  267:  sec  also  Cases, 
269.) 

Natural  waters,  214.  Piillna,  Priedrichs- 
hall,  or  Hunyadi — from  a  wineglassfiil 
to  half  a  tumbler  or  more,  with  an  equal 
quantity  of  hot  water  before  breakfast. 


ConnTiPATiON— continued. 

Pullna  or  Piiedrichshall  mixed  with 
milk  a  good  purgative  lor  children. 

Nux  Vomica,  673.  The  exlr.  with  rhubarb 
or  colocynth  shortly  before  dinner,  aids 
digestion  and  the  unloading  of  the  bowels. 
One  or  two  drops  of  this  tinct.  two  or 
three  times  a  day  will  do  instead. 

Onion,  use  of,  121. 

Okangkh,  214.  One  or  two  before  break- 
fast for  moderate  habitual  constipation, 
or  a  glass  of  cold  water  before  and  an 
orange  soon  after  breakfast. 

Podophyllum,  460.  One  or  two  drops  two 
or  three  times  a  day  of  the  solution  of 
one  grain  of  the  resin  in  one  drachm  o£ 
alcohol  for  children  with  hard,  clayey, 
perhaps  mottled  stools  occurring  after  an 
attack  of  diarrhoea  (often  observed  in 
infants  who  are  spoon-fed).  Generally 
the  best  jsurge  when  stools  are  dark. 
Nitric  .acid  and  nux  vomica  should  be 
given  simultaneously. 

For  remarks  on  indications  of  tho 
tongue,  see  p.  3. 

Rhubarb,  635.  A  nsefal  purgative  for 
children,  especially  when  mixed  with 
two  or  three  times  its  weight  of  carbon- 
ate of  soda. 

Scammony,  632. 

Senna,  635.  Well  combined  with  a  bitter 
tonic,  as  gentian. 

Senna  leaves,  98.  Steeped  in  cold  water, 
then  warmed,  an  excellent  evacuant. 

SiTZ-BATH,  55,  75.  Cold  or  tepid,  followed 
by  friction  with  rough  towel. 

Soap,  183,  184.  Added  to  anal  injections  to 
suspend  castor  oil  or  turpentine,  or  a 
piece  the  size  of  the  thumb  wetted  with 
castor  oil  or  water  may  be  thrust  up  the 
rectum  to  produce  a  motion,  especiallj'  in 
infants  and  children. 

Sulphates,  214.  In  purgative  natural 
waters — small  doses  often  repeated.  Sul- 
phate of  potash  has  in  some  cases  proveil 
poisonous. 

Sulphur,  119.  Ten  grs.  with  conf.  senna?, 
or  as  the  German  comp.  liquorice  powder 
in  milk — the  latter  good  for  chUdren. 

Tobacco,  495.  A  smoke  after  breakfast 
sometimes  beneficial  in  habitual  constipa- 
tion. 

WH0LE-1IE.U,  bread,  670.   See  Dietary. 


Consumption.   {See  Phthisis.) 


Convalescence. 

Alcohol,  355.   Before  or  at  meals. 

1''at8,  321.    Especially  cod-liver  oil. 

Lime,  204.  As  lime-water  or  carbonate  of 
lime,  in  convalescence  from  serious  dis- 
eases. 

Opium,  558.  As  laudanum  injected  into 
the  rectum  for  tho  wakefulness  of  con- 
valescents. 

Sea-bathing  and  cold  b.vths,  54,  69. 

Turkish  baths,  77.  Convalescence  from 
acute  diseases. 


Convulsions. 

Bitartrate  op  potash.  Sulphate  op  soda, 
and  TAin-aATK  op  potash,  214.  When 
due  to  poisoned  blood. 

Bromide  oif  potassium,  149,  150.  In  all 
forms. 

Chloral,  381,  382.   In  children— five  grs. 

by  mouth  or  rectum,  best  as  suppository. 
Chloropobm,  374, 375,   Inhalations  of  great 
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Convulsions— coniniziecZ. 

service  in  children,  also  in  puerperal 

convulsions,  also  in  uricmio. 
Cold  bath  ok  cold  affdsioit,  63,  if  due  to 

hyperpyrexia. 
Ice,  88.   To  head. 

MoiiPBiA,  605.  Hypodermically  sometimes 
arrests  j)uerpei'al  convulsions.  Also 
nrajmic,  567. 

Vebateum  vibibb,  452.  Has  been  employed. 

Corneal    Ulceration.  {See 
Eye,  Diseases  of.) 

Corns. 

Arsenic,  290. 

Salicvlic  acid,  614.  (For  formula  see 
ref.) 


CORTZA  AND  HAT  TeVER. 

Acon-iTE,  470.  In  severe  colds  with  much 
chilliness,  aching  of  limbs,  a  hot,  dry 
skin  and  quick  pulse. 

 304,  305.   In  true  hay  fever. 

AmroNiA,  195.    Inhalation  in  early  stage. 

Aeseuic,  298,  299,  ei  seq.  In  chronic  coryza 
(sec  305).  Also  in  periodical  attacks  of 
persistent  sneezing,  with  coryza,  frontal 
headache,  and  often  an  itching  of  the 
nostrils ;  sore  throat,  wheezing,  and  pro- 
fuse expectoration  may  supervene.  Often 
this  affection,  allied  to  peptic  asthma, 
may  be  brought  on  by  food  or  by  irrita- 
tion of  dust  or  pollen.  Aconite  liniment 
may  be  appUed  to  the  itching  part  of  the 
nose. 

Arsenic  of  little  use  in  true  hay  fever, 
then  aconite,  internally,  best.  (See  p. 
304.) 

Camphoe,  411.  Inhaled  or  taken  by  the 
mouth  at  the  very  beginning  sometimes 
arrests  it. 

Caebolic  spb  at,  351.  To  nose  in  contagions 
coryza. 

Chlobate  of  potash,  222.   Eight  or  ten 

lozenges  a  day  will  stop  many  a  cold  at 

its  commencement. 
CoCAisE,  305,  600.    Solution  for  painting 

nasal  mucous  memb.,  also  for  arrest  of 

acute  corj-za. 
Cotton  wool,  piece  of,  416.  Saturated 

with  menthol  placed   in  each  nostril 

directly  sneezing  and  itching  commence. 
Hamamelis,  305,  342.     Snuffed  up  nose  in 

colds  and  hay  fever. 
Iodide  op  potassium,  142.     Ten  grains  at 

bedtime  at  onset  to  cut  short  acute  cold 

in  head;  also  useful  in  chronic  colds. 

(See  also  p.  304.) 
Iodiwe,  135.    Inhalation  in  daily  attacks  of 

cold  accompanied  by  itching  of  nose  or 

inner  canthus. 
Ipbcacuanha,  448.  In  hay  asthma. 
Menthol,  416. 

Opium,  569.  At  night  at  the  very  begin- 
ning  will  often  cut  short  an  attack  of 
coryza.  A  glass  of  hot  grog  assists  its 
action, 

QuiNiNB,  604.  Strong  solutions  to  flush 
nose. 

SuLPHUEOus  acid,  171.  Inhalation,  spray, 
or  fumigation  in  coryza. 

TcEKisn  BATH,  76.    In  coryza. 

Vebatkum  vieidb,  304.  If  arsenic  unsuc- 
cessful. 


Cough. 

Alcohol,  303.  As  brandy  or  wine.  Porter 
and  beer  often  aggravate  coughs. 

Alum,  227.  Ten  grs.  to  one  drachm  of 
water  as  spray  in  chronic  cough;  also 
internally  in  spasmodic  coughs,  229. 

Belladonna,  537.  Often  useful— no  rules 
can  be  given. 

Caebolio  acid,  353.   As  a  spray. 

Cakbonio  acid  gas,  115.  Aa  inhalation  in 
irritable  cough. 

Chloeopoem,  307.  With  morphia  and 
treacle  when  cough  paroxysmal  and 
violent  with  very  slight  expectoration ; 
when  it  arises  from  morbid  condition  of 
throat  this  mixture  may  be  painted  on. 

CoD-LivER  OIL,  326.   In  chronic  coughs. 

CoNiuir,  501.    Supposed  useful  in  vi-hooping 
and  other  coughs. 
Inhalation  for  irritable  cough,  498. 

Ceeasoie,  345.   In  winter  cough. 

Cubbbs,  424.  38S.  to  5j.  of  tinct.  in  linseed 
tea  in  acute  or  chronic  catarrh,  influenza, 
or  emphysema  —  often  acts  "  like  a 
charm." 

Gelsemium,  618.  Where  excessive  excita- 
bilityof  respiratory  centre— ether,  chloro- 
form, and  opium  also  useful.  In 
spasmodic  cough,  622. 

Gltoebine.  333.  Lemon-juice  may  be 
added. 

Gltceeine  op  tannin,  339.   As  application 

to  the  throat  when  chronically  inflamed. 

and  so  productive  of  cough,  which  is 

often  the  case  in  children. 
Geindelia,  523.   In  spasmodic  cough. 
Htdeootanio  acid,  652.      For  irritable 

cough. 

Iodine,  126.  Inhalation  for  children  with 
hoarse,  hollow  cough  accompanied  by 
hoarseness  and  wheezing  at  the  chest. 

loDOPOEsr,  398.  Cough  o£  phthisis  dimin- 
ishes. 

Ipecacuanha,  443,  444,  et  seq.  In  obstinate 
winter  cough  with  wheezing  the  wine 
applied  as  spray  to  the  fauces  is  very 
efficacious. 

Opium,  665.  When  cough  due  to  inflamed  or 
even  ulcerated  throat.  Morphia  lozenges 
or  morphia  with  glycerine  in  these  cases, 
which  are  common  in  chronic  phthisis, 
very  useful.  Sometimes  also  opium  and. 
morphia  administered  so  ihat  the 
medicine  clings  for  some  time  in  contact 
with  structures  just  outside  the  larynx 
effectual  in  coughs  entirely  dependent  on 
lung  disease. 

Spieits  of  tuepentine  oe  tbbebine,  419. 
Por  winter  cough. 

Tae,  345.  In  winter  cough,  especially 
when  paroxysmal. 

TuEKiSH  bath,  76.  In  winter  cough  ;  also 
to  cnrry  off  remains  of  a  general  cold, 
e.g.,  hoarseness  and  cough. 

Tuepentine,  419. 

Cracked  nipple.    {See  Nipples, 
Sore.) 

Cretinism. 

Thieoid  extbact,  660. 

Croup. 

Aconite,  470.  Valuable  in  catarrhal  croup 
(spasmodic  laryngitis). 

Alum,  227,  228.  One  drachm  in  honey  or 
syrup  every  ten  or  flfteen  minutes,  till 
vomiting  induced.  In  severe  cases 
vomiting  should  be  caused  three  or  four 
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Croup — continued. 

times  a  day,  treatment  to  bo  begun 
early. 
ArOMOHPHINE,  461. 

Coi'pnit,  SULPHATE  OF,  278.   In  small  and 

frequent  doses  as  an  emetic. 
LoHELiA,  582.   Has  been  employed. 
Senega,  Gi2.    Given  by  some. 
Sulphurous  acid,  171.     Spray  hourly  or 

of  tener  in  a6utG  attack. 
Tannin,  339.    A  spray  containing  5  per 

cent,  of  tannin  several  times  a  day  for 

fifteen  or  twenty  minutes. 
Zinc,  sulphate  op,  281.    As  emetic,  but 

others  generally  preferred. 


Cystitis. 

Alkalies,  190.  Citrates  and  bicarbonates 
used  to  make  urine  alkaline,  when  urinary 
organs  irritated  or  inflamed.  When  urine 
already  alkaline,  alkalies  must  be  inter- 
mitted. 

BoKic  ACID,  174.   Internal  use. 

BucHu,  423.   Also  copaiba  and  cubebs  in 

chronic  inflammation  of  bladder  and 

urethra. 

Canthaeidbs,  435.  A  drop  of  the  tincture 
(five  sometimes  required)  three  times  a 
day. 

Oabbolic  acid,  348.  And  sulpho-carbolates 
may  possibly  be  used  in  preserving  the 
urine  sweet  in  cystitis. 

BUCALTPTOL,  425. 

Geindelia,  623.    In  chronic  cystitis  and 

pyelitis. 
Hydkastis,  590. 

Hot  enemata,  99.   To  relieve  pain. 

Hot  sitz-bath,  67.  Allays  pain  and  inces- 
sant desire  to  micturate. 

loDOFOEM,  396.  A  suppository  for  painful 
diseases  of  rectum  and  bladder. 

Opium,  553.  An  injection  of  laudanum  with 
starch  will  subdue  pain  and  frequent 
micturition. 

Paeeika,  423,  628.    In  chronic  cystitis. 

Salol,  619.   To  keep  urine  sweet. 

Tdbpentine,  419.  Has  been  useful  in 
chronic  cystitis. 

Dandriff.    {See  Pityriasis  of 
Scalp.) 

Deafness,    {See  Ear,  Diseases 

OF.) 

Gltcekine,  332.  For  dryness  of  meatus — 
also  to  form  a  film  to  cover  ruptured  tym- 
panum. 

Glycebine  op  tannin,  338.  As  application 
for  throat  deafness. 


Debility. 

Acids,  mineeal,  1G7,  169.  Phosphoric  fre- 
quently used. 

Alcohol,  5.  In  aged  patients  with  dry 
tongue  great  care  must  bo  exercised  and 
alcohol  given  in  small  quantities,  the 
eSfect  on  the  dryness  of  the  tongue  being 
carefully  watched  (see  also  355,  359,  ;t61.) 

■  •  359.  A  wine  with  much  ether  in  debiliiy 

of  old  age,  especially  where  sleeplessness, 
indigestion  and  stomach  cramps. 

 361.    Stout  or  rum  and  milk,  especially 

in  town-living  women. 

Arsenic,  276.  For  swelled  feet  of  old  or 
weakly  persons  and  for  breathlessness 
from  weakly  acting  heart. 
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Debility — continued. 

Cod-liveb  oil,  324.  In  chronic  degenera- 
tive diseases  of  old  age. 

■  324,  326.  In  cbronic  diseases  of  children. 

Hypophospeiteh,  209.  Of  lime  or  soda  in 
nervous  or  general  debility.  Use  of 
Fellow's  Syrup. 

Ihon,  233,  &(!.   In  an8emic  subjects. 

Lime  salts,  204. 

Morphia,  567.  Hypodermically  when  due 
to  onanism,  and  in  great  hysterical  de- 
pression. 

Phosphate  op  lime,  207.  When  from  pro- 
longed town  lile  or  overwork,  a  grain 
each  of  phosphate  of  lime,  phosphate  of 
iron  and  carbonate  of  lime  for  a  dose. 

Phosphorus.   (See  Depression,  etc.) 

Quinine,  611.  For  pale,  badly  fed  town- 
dwellers. 

SEA-DATHIKa    AND     COLD    BATHS,     54.  In 

chronic  illness  with  debility. 
Soporifics,  5.  In  aged  patients  if  tongue 

is  dry  great  caution  must  be  exercised. 
Sponging,  cold,  72. 

Turkish  baths,  76,  77.  When  caused  by 
the  tropics — caution  necessary.  When 
town-dwellers  become  stout  and  flabby. 


Delirium. 

Antimony,  288.    In  delirium  of  typhus  and 

other  fevers.    (See  Fevers.) 
Belladonna,  537.   In  delirium  of  typhus 

and  other  fevers. 
BiioMiDE  OF  potassium,  155.   In  delirium 

resembling  delirium  tremens,  also  in 

acute  mania. 
Camphor,  413.   In  large  doses. 
Chloeal,  380,  381.   In  violent  delirium  ot 

fevers. 

Cold  douche,  73.  In  maniacal  delirium — 
place  patient  in  warm  bath  during  the 
application. 

Opium,  558.  Best  given  in  traumatic  deli- 
rium as  a  rectal  injection. 

•  561.    Combined  with  tartar-emetic  in 

fevers,  or,  better  still,  morphia  may  be 
given  hypodermically.  Laudanum  in  low 
muttering  delirium. 

Wet  pack,  58.  In  states  of  great  excite- 
ment with  restlessness,  as  in  delirium  of 
fever. 


Delirium  tremens. 

Antimony,  288.  Tartar  emetic  with  opium 
to  control  mania  and  sleeplessness. 

Bromide  op  potassium,  155, 156.  Esiiecially 
in  earlier  stages,  and  in  dispelling  delu- 
sions remaining  after  pai'tial  subdual  of 
attack. 

Camphor,  143. 

Capsicum,  433.  To  induce  sleep  in  eai-ly 
stages. 

Chloral,  155,380.  Especially  when  admin- 
istered at  the  onset  of  the  symptoms; 
beware  weak  heart. 

Chloroform,  374.  Inhalation  has  been 
advised  to  procure  sleep. 

Cold  douche,  73.   For  insomnia. 

Digitalis,  489.  Half  an  ounce  of  the  tinc- 
ture, repeated  if  necessary  in  four  hours 
and  again  in  six,  and  afterwards  when 
needful  in  two-drachm  doses.    (See  rcf.) 

Hyoscyamus,  547.  Or  Hyoscyamine  prob- 
,ably  useful  where  delirium  like  that  of 
acute  intermittent  delii'ium. 

Ice,  88.   To  head. 
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Delirium  tremens — continued. 

Musk,  429.    With  laudanum. 

Opium,  155,  558.    Given  as  rectal  injection. 

 56l!,  566.  Hypodermically  or  with  porter 

or  spirits.   Test  urine  first. 
Paealdkhydk,  389. 

SinYdTNiA.  577.  Hypodermically  to  calm 
excitement  and  induce  sleep. 

SULPHON.VL,  389. 

Wet  pack,  73.  For  insomnia.  May  be  re- 
peated. 

If  patient  strong,  delirium  boisterous 
and  pulse  full,  tartar-emetic  or  aconite 
should  be  added. 

Dentition.    (See  Teeth,  affec- 
tions OF.) 

Depression  and  despondency. 

Bbomide  op  poTASsinir,  153.  Especially  in 
townspeople. 

Phosphoeus,  31G.  In  depression  from  over- 
work. 

Volatile  oils,  423.  Depression  of  the  hys- 
terical. 

Diabetes. 

Caution. — The  sugar  reaction  is  given  hy  urine 
of  patients  talcing  salicylic  acid.  (See  p.  651.) 

Acids,  lactic  and  phosphoeic,  168. 

Alkalies,  184.  Have  been  suggested,  pro- 
bably valueless. 

CODEIA,  569. 

Ehoot,  589.   The  best  remedy  in  diabetes 

insipidus.   Large  doses  required. 
Gltceriitb,  333.   To  be  used  in  place  of 
,  sngar. 
MoEPHiA,  569. 

Opium,  568.   Very  successful. 
Salicylate  op  soda,  618. 
Tepid  deikks,  93. 

Vale  bian- ,  427.  Large  and  increasing  doses 
in  dialjetes  insipidus. 

Diarrhoea. 

Alcohol,  356  ;  in  form  of  brandy. 

Alkalies,  183.  Bicarbonates  of  potash, 
soda  or  magnesia  when  duo  to  excess  of 
acid  in  intestines. 

Alum,  228.  Sometimes  useful  in  acute  and 
chrome  diarrhoea,  and  iu  that  of  typhoid 
and  dysentery. 

AMjiojfiA,  195.  In  after  stages  when  muc- 
ous membrane  continues  to  pour  out 
watery  secretion  which  perpetuates  the 
diarrhoea. 

Arsexic,  292.  One  drop  of  liq.  arson,  before 
meals  for  dyspeptics  when  diarrhoea  ex- 
cited by  food. 

Also  useful  in  other  chronic  forms  of 
diarrhoea,  even  when  due  to  organic  dis- 
ease. 

 292.  For  copious  discharge  of  membran- 
ous shreds  from  bowels  and  uterus  with 
emaciation,  neuralgia,  dysmenorrhcea, 
etc. 

ArrE!fTio:T  to  pkediko,  271,  272.  Small 
quantities  of  food  frequently. 

Bismuth,  2'41.  Half  a  drachm  to  a  drachm 
of  the  nitrate  in  chronic  diarrhoea  as  in 
that  of  phthisis  sometimes  valuable  when 
all  else  has  failed— should  be  given  in 
milk. 

A  grain  hourly  with  milk  with  some- 
times  one-sixth  gr.  grey  powder  in  various 
forms  of  diarrhoea  of  young  children. 


DiARRHCEA — continued. 

Camphor,  413.  In  summer  diarrhoea,  in 
acute  diarrhoea  of  infants  (may  be  criven 
in  milk),  in  diarrlia?a  caused  by  effluvia 
of  drains,  or  exposure  to  cold. 

Capsicum,  433.  In  summer  diarrhoeas  and 
in  those  persisting  after  expulsion  of  ex- 
citing irritant. 

Castor'oil,  331.  In  early  stages  to  carry 
away  irritant. 

Children's  diarrhosa  sometimes  yields 
to  eight  or  ten  drops  suspended  in  mucil- 
age. 

Chamomile,  627.  An  infusion  useful  in 
summer  diarrhoea  of  adults,  or  of  children 
from  teething. 

Chloride  op  ammonium,  211.  In  catarrhal 
conditions  of  intestines. 

Chloride  op  calcium,  205.  In  chronic 
diarrhoea  with  weak  digestion. 

Chlobopoem,  366.  As  sp.  chloroform!  com- 
bined with  astringents  and  opium  after 
removal  of  excitant. 

CocAiifE,  603.  As  anal  injection  or  supposi- 
tory to  check  diarrhoea. 

Cod  liver  oil,  326.  In  chronic  diarrhoea 
of  children,  -with  pale  stinking  motions, 
wrinkled  skin  and  perhaps  vomiting. 

Cold  or  tepid  packing,  57.  In  summer 
diarrhoea  of  children ;  in  chronic  diar- 
rhoea, as  in  those  coming  from  tropical 
climates. 

Copper  sulphate,  278.  By  mouth  or  as  an 
injection  in  severe  chronic  or  acute  diar- 
rhoea with  or  without  organic  disease. 

Coto  bark,  342.   Most  forms  of  diarrhoea. 

Flannkl  binder,  273.  Round  the  belly  in 
infantile  diarrhoea. 

Injections,  99.  Of  starch  water  at  100  de- 
grees Fah.,  with  laudanum  and  acetate  of 
lead  or  sulphate  of  copper.  Invaluable 
in  urgent  cases  such  as  the  choleraic 
diarrhcea  of  children,  also  in  diarrhoea  of 
phthisis  and  of  typhoid. 

Injections  op  cold  wateh,  74.  In  chronic 
diarrhoea. 

Ipecacuanha,  442.  Hourly  drop  doses  of  the 
wine,  especially  if  vomiting  be  present, 
in  dysenteric  diarrhcea  of  children. 

Iron,  232.  Astringent  preparations,  es- 
pecially the  pernitrate. 

Lead,  244,  245.  A  few  grs.  of  the  acetate 
with  a  small  dose  of  morphia,  a  sure  and 
speedy  remedy  for  summer  diarrhoea; 
the  acetate  with  opium  in  purging  of 
cholera  and  that  due  to  dysentery,  ty- 
phoid, or  tubercular  disease  of  intestines. 

It  increases  the  efficacy  of  a  starch  inr 
jection. 

It  may  be  used  as  a  suppository. 

Lime,  carbonate  of,  204.  In  the  later 
stages  when  the  irritant  got  rid  of.  As 
chnlk  mixture  in  diarrhoea  from  more 
serious  causes,  as  typhoid  or  phthisis. 

LiME-WATEK,  202,  203.  In  chronic  vomiting 
with  diarrhoea  in  yonng  children.  ° 

Mercury,  3.  Generallv  best  when  stools 
are  light-coloured.  Nitric  acid  and  nux 
vomica  assists  its  action. 

For  indications  afforded  by  condition 
of  tongue,  see  p.  3. 

  269.    A  third  of  a  grain  of  grey  powder 

every  hour  or  two  in  diarrhoea  of  childreu 
with  bad  digestion,  flatulent  distension 
and  clayey  slinking  motions. 

 270.    Where  children  or  adults  suffer 

from  acute  or  chronic  diarrhoea  with 
slimy,  perhaps  bloody  stools  and  jjnin 
and  strfiining,  give  frequent  toaspoonful 
doses  of  a  solution  of  one  grain  of  bichlor- 
ide in  ten  ozs.  of  water. 

Grey  powder,  a  sixth  of  a  grain  hourly, 
then  every  two  or  throe  hours  iu  infantile 
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DiARRHfEA — continued. 

diarrhoea  with  watery  and  offensive, 
muddy  or  gi-eeu  stools  to  the  number  of 
ten  or  twelve  a  day— vomiting  is  an  addi- 
tional indication  for  this  treatment. 

In  all  cases  of  infantile  diarrhoea  little 
food  should  be  given,  but  frequently. 

AVlieu  children  pass  large,  acid,  offen- 
sive, curdy  stools,  mercury  of  little  use- 
here  milk 'should  be  entirely  withheld. 

  273.     The  chronic  diarrhoea  of  adults 

with  watery,  pale  stools,  often  yields  to 
the  hundredth  of  a  grain  of  cojTOsive 
sublimate  every  two  or  three  hours;  this 
may  be  employed  in  diarrhoea  of  typhoid, 
or  phthisis. 

MoBPHiA,  665.  In  choleraic  diarrhoea  of 
children. 

^Naphthol,  625. 

NiTEic  ACID,  3.  "With  nus  vomica  to  assist 
action  of  mercury  or  podophyllin. 

 166.  For  straining  diarrhoea  of  chil- 
dren when  motions  green,  curdled,  and 
mixed  with  mucus;  also  in  chronic  dis- 
eases of  children  with  sour-smelling,  pale, 
and  pasty  motions,  especially  if  acid  com- 
bined with  pepsin. 

Opium,  556.  Or  morphia  in  acute  forms 
after  expulsion  of  offending  matter,  also 
in  chronic  diarrhoea  of  tuberculosis,  dy- 
sentery, and  other  organic  diseases.  In 
typhoid  fever,  where  there  is  wakeful- 
ness, delirium  and  diarrhoea,  it  will  often 
subdue  the  symptoms. 

  657.      In  dyspepsia  with  diarrhoea, 

common  in  children,  where  there  is  sink- 
ing at  the  stomach,  relieved  for  a  short 
time  by  food,  and  the  occurrence  of  an 
evacuation  of  partially  digested  food  im- 
mediately after  the  meal.  Two  to  five 
drops  tr.  opii  a  few  minutes  before  each 
meal  very  efHcacious,  but  arsenic  even 
more  so. 

  557,  558.     An  injection  with  starch 

in  acute  and  chronic  diarrhoeas,  includ- 
ing those  severe  forms  which  sometimes 
carry  off  young  children  in  a  few  hours. 
Also  in  typhoid  tubercular  ulceration  of 
intestines  and  dysentery. 

Phosphate  ol-  iime,  207.  In  chronic  diar- 
rhoea, tubercular  or  otherwise. 

 208.     In  chronic  diarrhoea,  especially 

that  of  young  children,  may  be  given 
with  carbonate  of  lime  and  lactate  of 
iron. 

PoDOPHTLi.uM,  461.  In  chronic  diarrhoea 
with  high-coloured  motions  and  cutting 
pains ;  also  in  morning  diarrhoea ;  also  in 
chronic  diarrhoea  with  watery,  pale, 
frothy  motions,  with  severe  cutting  pain. 
(See  aUo  p.  3.) 

Raw  meat  diet,  673,  674.  For  children  and 
adults. 

Rhubabi),  635.  In  early  stages  to  get  rid  of 
irritant,  and  afterwards  to  check  the 
diarrhoea. 

SaLICXLATE,   SUBSALIATE   OP  BISMUTH,  242. 

And  other  bismuth  compounds. 
Salictlic  acid,  614.    As  an  injection  in 

dysenteric  diarrhoea  of  children. 
Silver,  kitrate  of,  254.    In  acute  and 

chronic  diarrhoea. 
Spinal  ice-bao,  91,  92.   For  cramps.  Also 

when  due  to  excessive  action  of  mucous 

membrane. 
SuLPHUBio  acid,  105, 166.   In  summer  and 

choleraic   diarrhoea.      Small   doses  in 

chronic  diarrhoea,  also  in  the  diarrhoea  of 

hectic. 

Tannin,  340.  As  catechu,  kino,  red  gum, 
rhatany  and  hcematoxylum  in  acute  and 
chronic  diarrhoea,  internally  or  as  injec- 
tions. 

Vebateum  album,  463.   Has  been  used  with 


DiAREHOSA — continued. 

advantage  in  the  vomiting  and  purging  of 
summer  diarrhoea. 

Wet  pack,  57.  Daily  in  chronic  diarrhoea, 
due  to  clironic  catarrh  of  intestines. 

Zinc,  oxide  op,  281.  Two  to  four  gr.  doses 
every  three  hours  in  diarrhoea  of  chil- 
dren. 


Digestion,  Weak. 

SIA.) 


{See  Dyspep- 


Diphtheria.    {See  Throat,  Dis- 
eases OF.) 
Antitoxic  sebum,  647. 

BiCHLOUIDK  OF  MEItCUET,  278. 

BoEACic  ACID,  174.  In  glycerine  as  local 
application,  frequent  application  of. 

Chlobal,  386.   Applied  locally. 

Chlorate  op  potash,  222.  In  dryness  of 
throat  after. 

Chlorinated  soda,  130.  Strong  solution  to 
throat. 

Chlobine  solution,  130,  131.  For  slough- 
ing of  throat.    Also  internally. 

Eucalyptus  oil,  426.  To  the  throat  and  as 
inhalation. 

Gltcebine  op  caebolic  acid,  350.  (See 
also  foot  note.) 

Htdbochlobic  acid,  162.  Locally. 

Ice,  89.  To  be  sucked,  especially  at  com- 
mencement, and  continued  constantly  till 
disease  declines. 

Ice  poultice,  89.  To  throat,  especially 
when  glands  threaten  to  suppurate. 

Iodine,  135.  As  inhalation.  (For  formula 
seeref.)  ^ 

Ikon,  236.  Large  doses  of  perchloride— 
solution  better  than  tincture— every  hour 
or  oftener.  Solution  also  to  be  gently 
painted  on  throat  or  applied  with  atomi- 

Lactic  acid,  162.  5sa.  to  5i.  in  Jj.  of  water 
as  spray  or  application  to  membrane  every 
hour. 

Lime,  202.  Solution  as  spray.  Recom- 
mended by  many,  but  of  doubtful  effi- 
cacy. .      .  . 

Pekmanganate,  238.  Has  been  given  inter- 
nally. 

Pilocarpine,  513. 

QuiNiA,  604.  As  strong  solution  of  spray 
topically.  _  ,  , 

Silver  nitrate,  253.    Of  doubtful  benefit. 

Sodium  bicarbonate,  176.  Solution  or 
spray  of.  .    ,,  . 

Strxchnia,  576.  Hypodermically  for  para- 
lysis after  diphtheria.  In  cardiac  failure, 

^^Sulphur  blown  or  dusted  on  to  the 
diseased  surface,  121.  _ 

Sulphurous  acid,  171, 172. 

Tannin,  339.  As  spray  (5  per  cent,  solu- 
tion). 

DiPSOjSIANIA. 

Arhfnic  291.  For  distressing  vomiting- 
one  drop  of  liq.  arsen.  before  breakfast. 

CiPsicuM,433.  Large  doses  before  meals, 
and  whenever  depression  and  cravingtoi 
alcohol  occurs.  With  bromide  or  arsenic 
and  bitters  to  assist  in  overcoming  habit. 

Dropsies. 

Nature  and  causes  of,  see  pji.  39, 43. 
Modcof  action  of  remedies,       42,  iJ-  . 
Xcupuncture.  104.  Or.  better  still  incisions 
from  three-quarters  to  an  inch  long— one 
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Dropsies — contimced. 

over  each  external  mnlleolus  generally 
sufficient.  Keep  a  moist  apijlication  con- 
taining carbolic  acid  to  incisions,  and  put 
feet  and  ankles  into  hot  bath  for  an  hour 
night  and  morning.  Not  suitable  it  sub- 
cutaneous tissue  hard  and  brawny. 
Adonidin,  495. 

Aksexic,  298.  For  swelled  feet  from  de- 
bility. 

BiTABTHATE  OP  POTASH,  217.  Especially  in 
general  dropsies;  useful  in  Bright's  dis- 
ease to  prevent  watery  accumulations 
and  to  draw  off  effete  matters. 

C.IFFEINE,  592. 

Calomel,  275.  Powerful  diuretic  in  renal 
and  cardiac  dropsy,  in  the  latter  may  be 
combined  with  digitalis  and  squill. 

CoLooxXTH,  629.    Has  been  used. 

CoNVALLABiA,  -191.  Used  by  Russian  pea- 
sants. 

Copaiba,  423.  In  some  cases  of  ascites  and 
Bright's  disease,  and  even  in  cardiac 
dropsy. 

Digitalis,  485.    The  fresh  infusion  is  best 

in  heart  disease. 
Elatekiuit,  628.     In  kidney  and  heart 

disease":  must  be  employed  cautiously, 

(See  ref.) 

loDicE  OF  POTAssitrar,  1-15,  148.  In  some 
cases  of  Bright's  disease. 

Jalap,  632.  In  combination  with  other  sub- 
stances, e.g.  seammony. 

JcHMPEE,  424.  Esteemed  by  some  in  scarla- 
tinal dropsy. 

Squill,  641.   Recommended  in  all  forms. 

Spaeieine,  493. 

Sulphates  op  magnesia,  soda,  etc.,  217. 

5ij--3i-  in  3].  water  before  food. 
Hay's  method  of  using,  217. 
Theobeojiine,   595.      In   particular  the 

sodio-saUcylate,  "  Dim-etin."' 

Dysevtery. 

Alum,  228.   For  the  diarrhcea. 
Absexic,  292.    (See  Diaeehcea.) 
Cocaine,  603.    As  anal  injection  for  strain- 
ing. 

ttiMAMELis,  341.  When  discharges  contain 
much  blood. 

Injections,  100.  A  pint  of  water  with  ten 
to  twenty  grains  of  sulphate  of  copper, 
etc.,  in  the  diarrhoea  of  chronic  dysen- 
tery. 

Large  emollient  enematausetul  in  early 
stages  of  dysentery. 
Injections  of  cold  wateh,  74.   In  chronic 
dysentery. 

Ipecacuanha,  412.  Large  doses  required, 
i'lie  dysenteric  diarrhoea  of  children  will 
often  yield  to  hourly  drop  doses  of 
ipecacuanha  wine,  especially  if  vomiting 
present. 

Lead,  245.  The  acetate  with  opium  for 
purging. 

ilKEcuEY,  270.  A  hundredth  of  a  grain 
hourly  or  every  two  hours  of  the  bichloride 
m  acute  or  chronic  dysentery,  if  stools 
are  slimy  and  bloody. 

/SNaphtuol,  625. 

Opium,  658.   For  the  purging. 

SiLVKH  NITBATE,  254.   InjectiODS  of. 

Dysmenorrhcea. 

AcTvEA,  465. 
Antipykin,  622. 
Apiol,  424. 

Aksenic,  292.  When  accompanied  by 
copious  discharge  of  membranous  shreds 
Irom  bowels  and  uterus. 


Dysmenorrhea — contimced. 

Cajeput,  424. 

C.vNNABis  INBICA,  685.   Very  useful. 
Cas'I'oeeum,  420. 

Choton  chloral,  391.   In  dysmenorrhoeal 

neuralgia. 
Gelsemium,  523.    Said  to  be  useful. 
GuAiAODM,  463.   In  rheumatic  or  neuralgic 

dysmenoiThoea. 
Hamamelis,  312.   Often  relieves  pain. 
Hot  siTz-B.iTH,  67.   Two  or  three  times  a 

day. 
Hydbastis,  590. 

NiTEiTE  OP  amyl,  407.  Inhalation. 

Dyspepsia.  {See  also  Acidity.) 

Acids,  especially  hydrochloric,  after  a 
meal  if  deficient  sujjply  of  gastric  juice, 
sometimes  useful  before  meals,  163. 

ACT.EA,  465.  For  the  dyspepsia  of  drunk- 
ards. 

Alcohol,  354.  In  loss  of  appetite  and 
digestive  power  from  fatigue,  a  glass  of 
wine  or  a  little  brandy  and  water  before 
food;  useful  also  in  indigestion  during 
convalescence  from  acute  diseases  or  in 
town  dwellers.  During  acute  disease 
alcohol  should  be  given  with  food,  little 
and  often,  363. 

Alkalies,  169,  163.  Shortly  before  a  meal 
increase  gastric  juice,  usually  better  than 
acids  in  atonic  dyspepsia.  (See  also  r>. 
149.)  ^ 

 182.   Bicarbonate  of  soda  best. 

Aloes,  630.  In  combination,  for  habitual 
constipation  with  dyspepsia. 

The  compound  decoction  a  good  after- 
dinner  laxative.  One  grain  of  the  watery 
extract  with  nux  vomica,  gentian  or  cin- 
chona, a  good  dinner  i^ill. 

Aesenic,  5.  Indicated  by  a  too  clean,  too 
smooth  red  tongue  with  prominent 
paj)illse. 

 291.     One  drop  of  liq.  arson,  before 

food  in  irritative  dyspepsia  and  dyspep- 
sia in  which  diarrhoea  is  excited  by  food. 

Belladonna,  531.  One-sixth  to  one-fourth 
of  the  extract  once  a  day  when  there  is 
constipation. 

BicHuoM.iTE  OF  potassium,  224.  Adminis- 
tered fasting. 

Bismuth,  240.  Mixed  with  vegetable  char- 
coal in  flatulent  dyspejisia. 

BiTTEKS,  626,  627.  Various  forms  of  dys- 
pepsia. 

Cahbolic  acid,  352. 

Carlsbad  watees,  215,  216. 

Chabco.il,  114.  Where  there  is  flatulence. 
(See  ref.) 

Cocaine,  603.    In  nervous  dyspepsia  J  gr. 

three  or  four  times  a  day. 
CoD-LivEE  OIL,  326.    In  the  "craving"  at 

the  epigastrium  of  the  aged  if  intestinal 

canal  not  in  an  irritable  condition. 
CoLCHicuM,  458.  In  gouty  subjects. 
Cold  watee,  9-1.   Half  a' tumbler  half  an 

hour  before  breakfast. 
Ceeasote,  345.     Often  relieves  stomach 

liains  occurring  after  food. 
Diet.  667-869.    See  especially  Salisbury's 

diet. 

Deinking  little  and  only  some  time 

after  mealk,   91.     In  "indigestion  of 

fluids."    {Sec  ref.) 
Eucalyptus,  426.    In  atonic  form. 
Hot  watek,  95.   A  tumbler  twice  or  thrice 

daily  between  meals  in  flatulent  and  acid 

dyspepsia. 

Hydeochloeic  acid,  103.  Dilute,  after  a 
meal. 

Ipecacuanha,  438.   In  irritative  dyspepsia 
acute  and  chronic,  411.   When  associated 
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Dyspepsia — continued. 

with  constipaUon,  depresBion,  and  food 
lying  on  tbe  Btomaoli  "like  a  heavy 
weight." 

MiLTiMit,  081-68G.  In  amylaceous  dyspep- 
sia. Valuable  in  the  digestive  troubles  of 
infancy,  686. 

MiiNGANESE,  238.  As  permanganate  where 
flatulence. 

MuBcuKT,  3.  As  grey  powder  if  constipa- 
tion with  light  coloured  stools.  Nitric 
acid  and  nux  vomica  may  be  given  simul- 
taneously. 

For  remarks  on  indications  of  the 
tongue,  sec  p.  3. 

  273.    A  grain  of  grey  powder  three 

or  four  times  a  day  in  dyspepsia  oc- 
curring dui'ing  chronic  disease  or  iu  con- 
valescence. 

  273.    If  constipation,  half  a  grain  of 

calomel  with  three  grains  e.\lract  hyosc. 
iu  pill  for  three  nights  is  better. 

MiiTKEAL  ACIDS,  163,  164.  For  eructations 
of  offensive  gas  with  or  without  osaluria. 

MoBPHiA,  56i.  Hypndermically,  when  dys- 
pepsia of  an  irritable  liind  in  an  irritable 
subject. 

Nux  VOMICA,  672.  "Where  flatulence,  weight 
on  head  and  heartburn. 

Opium,  657.  When  sinking  at  stomach 
relieved  temporarily  only  by  food  which 
produces  an  evacuation  almost  immedi- 
ately of  partially  digested  matters,  com- 
mon in  children,  two  to  five  drops  of  tr. 
opii  a  few  minutes  before  meals  very 
useful, — arsenic  even  more  so. 

  566.    In  nervous  people  with  weight 

on  head,  fl.ushings,  perspirations,  and 
depression.    A  drop  of  laudanum  with 
two  of  tr.  nucis  vom.  three  or  four  times 
a  day. 
In  phthisis,  not  febrile. 

Pancrbatin,  686. 

Papain,  688. 

Pepsin,  686. 

PoDOPHTLLUM,  460.  Useful  whcn  tongue 
furred,  especially  if  stools  dark.  This 
holds  good  whether  bowels  open  or  con- 
stipated, but  in  latter  case  l-30th  to 
l-20th  grain  doses  only.  A  mixture  con- 
taining nux  vomica  and  nitric  acid 
should  be  given  at  the  same  time.  If 
disagreeable  taste  persists,  rinse  the 
mouth  with  solution  of  permanganate  of 
potash. 

■        460.    For  cankery  taste,  especially  in 

the  morning.    If  this  fail,  try  mercury. 

Quinia,  604,  605.  Especially  in  elderly 
people  living  in  towns.  Checks  excessive 
fermentation  in  the  alimentary  canal. 

Sbnna,  636.  Combined  with  gentian  when 
there  is  constipation. 

SuLPHO-CAttBOLATE  OF  SODA,  352.  And  car- 
bolic  acid  both  useful  in  flatulence,  espe- 
cially when  it  occurs  immediately  after  a 
meai  or  gives  rise  to  "  spasms." 

TAifNiu,  339.    In  irritative  dyspejosia. 

Tdekish  Bath,  76.  For  plight  indigestion 
and  malaise  after  dining  out. 

Dysphagia. 

OocAiNB,  600.   Painted  over  pharynx. 

Dyspnosa. 

CnLOEAt,  382. 

Cblouofohm,  375.  In  various  forms  of 
dyspnoea. 

Cocaine,  602.    Internally  when  due  to 

weakened  respiratory  action. 
Grindelia,  623.    In  spasmodic  dyspnoea. 
Lobelia,  582.  In  emphysema. 
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D  yspnce  A — cont  inued. 

MoRpniA,  564.    In  dyspnaa  from  disca- 

of  heart  and  vessels. 
Nitrite  of  amvi,,  402.  In  cardiac  dyspnoea. 
Strophanthuh,  493.   In  cardiac  dyspnoea, 

in  like  manner  to  digitalis. 

Ear  diseases.    {See  also  Otor- 
RHCEA  and  Deafness.) 

Aconite,  475.    In  otitis. 

Cocaine,  COU.  As  spray  in  otalgia.  (See  ref.) 

CoUNTEii-iKitiTATioN,  110.     By  blistering 

fluid  or  croton  oil  liniment  behind  the  ear 

often  relieves  ear-ache. 
Glycerine,  332.    For  dryness  of  meatus 

and  as  a  film  to  cover  the  tympanum 

when  ruptured. 
Strychnia,  577.  Hypodermically. 

Ecthyma. 

Quinine,  611.  For  mal-nutrition  on  which 
the  ecthyma  depends. 

Eczema. 

Al-KALINK  BATHS,  178. 

Alkaline  lotion,  159.  Weak,  often  usefu 
in  weeping  eczema. 

Alum,  225.  Applied  to  check  profuse  dis- 
charge, but  usually  insufficient  to  heal  of 
itself. 

Arsenic,  305,  306.  In  chronic  forms,  espe- 
cially of  vulva,  anus,  and  scrotum.  Larg- 
est dose  five  min.  of  liq.  arsenicalis  three 
times  a  day,  never  on  an  empty  stomach. 
For  rules  to  be  observed  in  giving  arsenic 
see  ref. 

Benzoin,  422.     The   compound  tincture 

painted  on  the  skin  to  allay  itching. 
Bismuth,  240.    Nitrate  or  carbonate,  as 

dusting  powder,  but  generally  greaty 

applications  preferable.    Subgallate  of 

bismuth  (Dermatol),  242. 
Blisters,  110.    Especially  in  eczema  of 

hands,  applied  around  or  near  the  disease. 
BoRACic  acid,  82,  173,  174.   As  ointment  or 

lotion  in  ecz.  vulvae,  and  mixed  with 

starch  as  a  dusting  powder  for  infants. 
  173.     A  teaspoonful  dissolved  in  a 

pint  of  boiling  water  as  a  lotion  in  eczema 

of  the  vulva. 
BoEAX,  177.    As  glycerine  of  borax  in 

eczema  of  ears  and  snald-head. 
Camphor,  411.     As  addition  to  dusting 

powders  to  allay  heat  and  itching. 
Cantharidbs,  435. 

Carbonate  of  potash  ok  soda,  170.  A  weak 
solution  applied  when  raw  surface  weeps 
copiously.    (See  ref.) 

Carbolic  acid,  349,  350.  In  chronic  eczema, 
or,  better  still,  liq.  carbonis  detergens, 
oil  of  cade,  and  oleum  rusci.  In  the 
weeping  stage  if  inflammation  not  great 
ten  min.  carbolic  acid  to  one  oz.  of  lard  ; 
also  in  eczema  capitis.  Sometimes  tar 
better  than  its  ointment ;  on  the  back 
ot  hands  undiluted  petroleum,  but  rather 
painful. 

Carbolic  acid,  344.   Petroleum,  cade  and 

carbolic  soaps  useful. 
Caustic  potash,  177.    As  liquor  potassa? 

locally  in  chronic  eczema. 
Cinchona,  604.    Powdered  bark  locally  to 

check  profuse  secretion,  probably  cheaper 

preparations  of  tannin  as  useful. 
Cocaine,  601.    A  lotion  for  scrotal  eczema. 
Cod-livkr  oil,  17".    Or  glycerine  applied 

nt  night  to  obviate  brittleness  of  skin 

when  caustic  lotions  used. 
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Eczema — continued. 

CxAifiDE  OF  POTASSIUM,  551.  Oi'  hydrocyanio 
acid.    {Sen  Itohine.) 

EccALi-PTOL,  426.  With  iodoform  and  vase- 
line.   Useful  in  dry  stage. 

Gltckrine,  177,  332.  Or,  better  still,  gly- 
cerine of  starch  for  rough  skin  left  after 
eczema. 

Gltceuine  op  TAifNiir,  337.  In  most  forms. 
loDOroRxr,  397. 

Lkad,  242.  Soluble  salts  as  lotions  when 
much  inflammation  and  copious  dis- 
cbarge. 

If  great  inflammation,  surface  to  be 
covered  constantly  with  rags  soaked  In 
the  lotion.  In  some  cases  a  poultice  at 
night  and  lotion  during  the  day.  A  strong 
lotion  best  in  diffused  eczema  without 
weeping  but  with  much  itching.  A  weak 
alkaline  or  sulphui-  bath  assists  action  of 
lotion.  Equal  parts  of  emp.  plumb,  and 
linseed  oil  applied  on  soft  linen  twice  a 
day  invaluable  in  sub-acute  stage,  244. 
Lime,  caeboitatb  of,  201.  As  dusting  pow- 
der. 

LiME-WATEK,  201.  As  sedativo  and  to  check 
discharge.  After  inflammation  subdued 
lime-water  and  glycerine  a  comforting 
application. 

Menthol,  415.  Ointment. 

Merccrt,  256,  257.  Citrine  ointment,  es- 
pecially when  skin  healed,  very  useful 
when  eczema  attacks  hairy  parts  of  face, 
sometimes  well  to  mix  ili  with  tar  oint- 
ment.  Mercurial  vapour  bath,  258. 

Milk,  177.  With  water  as  local  application. 

Oil  of  cade,  177.  Equal  parts  soft  soap, 
rectified  spirit  and  oil  of  cade  night  and 
morn. 

Oils  and  fats,  320.  To  prevent  irritation 
from  the  discharge,  generally  mixed  with 
oxide  of  zinc. 

Simple  oils  facilitate  the  removal  of 
scabs. 

Pahaffiit  and  vaseline,  with  boric  acid, 

174.    For  eczema. 
Petboleum  A5-D  VASELINE,  335.  For  chronic 

eczema. 

Potato  Poultice,  87.  Cold,  sprinkled  with 
powder  composed  of  camphor,  talc,  and 
oxide  of  zinc,  when  much  inflammation 
and  sensation  of  heat,  or  the  powder 
alone  may  be  dusted  over  surface. 

Poultices,  83.   If  skin  is  much  inflamed. 

Salicylic  acid,  614.   As  lotion. 

Silver  nitrate,  251.  To  be  painted  on 
limited  patches,  most  serviceable  after 
weeping  stage. 

Soap,  177.  Moist,  weeping  surface  to  be 
washed  with  soap  and  water  night  and 
mom. 

Sulphides,  122.  As  baths,  not  in  acute 
stage. 

Sulphur,  121.  Internally. 

Tar,  .343,  347.   In  treacle,  pills,  or  capsulen, 

from  three  to  fifteen  min.  for  a  dose  in 

chronic  eczema. 
Tartar  emetic,  286. 
Thtroid  extract,  661. 
ToHKiSH  Bath,  76. 

Vaselinb,  335.  When  skin  dry  and  hard  in 
chronic  eczema. 

Warm  bath,  67.  Especially  in  acute  stages 
—rain-water  best. 

Yolk  oi'  egg,  177.  With  water  as  local 
application. 

Zinc,  280.  The  ointment  of  the  oxide  as 
a.  mild  stimulating  application  after  in- 
flammation subsided  when  raw  surface 
indolent. 

Oxide  and  carbonate  used  as  dusting 
powders,  generally  greasy  applications 
better.   (See  p.  280.) 
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Emetics,  depression  prom. 

Ammonia,  195.  Combined  with  other  emetics 

to  obviate  depression. 
Chamomile,  G27.  To  assist  action  of  emetics. 

Emissions.     {See  Spermator- 
rhcea.) 

Emphysema. also  Bronchitis.) 

Arsenic,  298.  For  emphysematous  persons 
who  on  catching  cold  "are  troubled  with 
slight  wheezing  and  some  dyspnoea.  If 
bronchitis  or  dyspnoea  vei'y  severe,  lobelia 
or  belladonna  better.  Arsenic  especially 
useful  where  this  affection  can  be  con- 
nected with  the  recession  of  a  rash. 

Chloral,  382.  For  the  shortness  of  breath 
brought  on  in  emphysematous  persons  by 
catching  cold.  It  obstructed  circulation, 
caution  required. 

CoD-LivEK  OIL,  326.   Checks  degeneration. 

CuBEBS,  424.  3ss.  to  3j.  of  tinot.  thrice 
daily  in  linseed  tea  often  cures  cough 
"  like  a  charm." 

Lobelia,  582.  Allays  the  dyspnoea  which 
accompanies  capillary  bronchitis  in  em- 
physema. 

Purging,  633.    In  obstruction   of  right 

heart. 
Strychnia,  578. 

Empyema. 

Boric  acid,  173.   As  wash. 

Carbolic  acid,  351.  A  weak  solution  to  be 
injected  alter  evacuation.  (See  also  foot- 
note.) 

Chlorine  solution,  130.  Tor  washing  out 
cavity. 

Iodine,  134.  Solution  to  be  injected  after 
tapping. 

Endocarditis.    {See  also  Heart 
Diseases.) 

Antistreptococcic  serum.  655. 
Corrosive  sublimate,  277.   In  malignant 
form. 


Energy,  lack  of. 

Turkish  baths,  76.  Useful  to  town-dwel- 
lers, with  soft,  flabby  tissues  and  mental 
depression. 

Enuresis.  {See  Incontinence  op 
Urine.) 

Epididymitis. 

Oleate  op  mercurt  and  mobphia,  260. 
Locally— syphilitic  or  not. 


Epilepsy. 

Arsenic,  309.   Sometimes  useful. 
Belladonna,  536.   For  method  see  ref. 
BoiiAx,  181. 

Bromides,  150,  151,  152.  Bromides  of 
potassium,  sodium,  ammonium,  lithium, 
etc.  ;  also  combination  of  these  with  each 
other  and  with  other  sedatives. 

Chloral  hidrate,  382.  In  status  opilep- 
ticus. 

Copper,  270.  The  salts  havo  been  given. 
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Epilepsy — continued. 

Musk,  429.    Has  been  given, 

NiTiiiTE  OF  AMTi,,  403,  404.  As  inhalation 
or  in  two  to  five  min.  doses  in  mucilage, 
especially  whore  fits  are  very  frequent. 

NiTHiTK  OF  SODIUM,  410.  In  3i.  doses  thrice 
daily. 

Ni  rito-GLTCEBiNE,409.  In  epilepsy  and  the 
status  opilepticus. 

SiLVEit,  265.  Nitrate  or  oxide  occasionally 
given  with  benefit. 

Valekian,  427.  Has  been  used  with  occa- 
sional advantage. 

Zinc,  282.  As  oxide  or  sulphate— bromide 
of  potassium  better. 

Epistaxis.     {See  also  HiEMOR- 

RHAGE.) 

Aconite,  475.  Small  and  frequent  doses 
often  quickly  check  epistaxis  in  children 
and  plethoric  people. 

Alum,  225.  May  be  injected  or  snuffed  up 
in  powder. 

Cocaine,  600.  Locally  in  hEemorrhage  from 
nasal  mucous  membrane. 

Compression  of  facial  aeteet,  449  (foot- 
note). 

DisiTixis,  4S8.   The  infusion  best. 

Eegot,  587.  Hypodermically  if  urgent  in 
two  to  five  grain  doses.  May  also  be 
given  by  the  stomach. 

Hamamelis,  341.    (See  Hsemorrhage.) 

Hot  foot-bath,  68.  With  or  without  mus- 
tard. 

Ipecacuanha,  449. 

Lead  salts,  249. 

Spinal  hot-watee  bag,  92.  To  cervical 
and  upper  dorsal  vertebras. 

Epithelioma.  {See  Cancer.) 
Eructations,  offensive. 

MiNEEAL  ACIDS,  161.  To  corrcct  the  oxaluria 
on  which  the  eructations  depend. 

Erysipelas. 

Aconite,  474.  Administered  at  commence- 
ment, often  at  once  cuts  short  the  attack. 

Very  useful  in  the  erysipelatous  inflam- 
mation following  vaccination  —  bella- 
donna ointment  may  likewise  be  used. 

AstMONiUM  caebonate,  196.  In  tyjihoid 
condition. 

Antistebptocoocic  seeum,  65i,  655. 

Belladonna,  537.  Internally  and  exter- 
nally may  be  used  with  aconite. 

Caebolic  acid,  350.  Hypodermically.  (Sec 
ref.) 

  349.   A  one  per  cent,  solution  on  lint 

frequently  renewed  relieves  pain. 

Collodion,  317.  Painted  pver  superficial 
erysipelas,  but  this  often  cracks  and  is 
interior  to  a  solution  of  nitrate  of  silver 
in  water  or  in  nitrous  ether. 

Digitalis,  488.  Infusion  locally  and  inter- 
nally. 

Hot  Fomentations,  87.  "When  limb  exten- 
sively ailected. 

Iodine  and  otheb  countee  isbitants,  110, 
133.  Paint  affected  and  circumjacent 
skin  with  solution  to  prevent  spreading. 

Iron,  230.  Tincture  locally,  especially  in 
vaccinal  form. 

  236.   Large  doses  of  perchloride  very 

frequently. 

Pekmanganate,  238.  Has  been  given  in- 
ternally. 

Salol,  6i9.   As  dusting  powder  with  talc. 
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Erysipelas— con^mwerf. 

SiLVEu,  Nitrate  op,  251.  The  skin  to  be 
well  washed  with  soap  and  water,  then 
with  water,  and  to  be  wiped  quite  dry- 
next  a  solution  of  eighty  grs.  of  the  brittle 
stick  to  four  drms.  of  water,  to  be  applied 
two  or  three  times  to  inflamed  surface, 
extending  two  or  three  inches  beyond  it. 

Sulphukous  acid,  170.  Equal  parts  of  B.P. 
acid  and  glycerine. 

Exhaustion. 

Alcohol,  301,  363,  etc.  Rum  and  milk, 
364. 

Ammonia,  196.  Internally  its  influence  is 
but  brief. 

BLisiKits  in  prostration  of  fevers,  with 
comatose  state,  106.  (See  Fevers  and 
Coma.) 

Cocaine,  602.  Internally  in  nervous  ex- 
haustion. 

Coffee,  592.  Or  tea,  both  in  hot  and  cold 
climates. 

Digitalis,  485.   In  prostration  of  typhoid 

or  pneumonia. 
Ethee,  377. 

Oechitic  exteact,  also  spermine  in  nervous 

exhaustion,  665. 
Phosphoeus,  316.  For  physical  and  mental 

exhaustion.   Influence  questionable. 
Spabteine,  494.   In  typhoid  state. 

Exophthalmic   goitre.  {See 
Goitre.) 

Eye,  Diseases  of.      {See  also 
Conjunctivitis.  ) 

Ateopia,  529.  In  iritis  locally.  Also  to 
paralyze  accommodation. 

Belladonna,  529.  Locally  and  internally 
in  iritis,  conjunctivitis,  and  other  inflam- 
mations. 

Blistebs,  110.  Behind  ear  or  to  temple  in 
rheumatic,  gouty  and  simple  inflamma- 
tion—blistering paper  enough.  Obstinate 
forms  of  tinea  tarsia  sometimes  yield  to 
flying  blisters  on  the  temple. 

Castoe  oil,  330.  Applied  to  allay  pain  from 
an  irritant,  as  sand. 

Chloroform,  365.  Vapour  of,  close  to  a 
photophobic  eye,  relieves. 

Cocaine,  HrnEocHLOEATE,  598,  599.  Instil- 
lation of  a  four  per  cent,  solution  as  local 
antesthetic  in  various  operations,  some- 
times injection  required.  Discs  are  a 
useful  form.  The  mydriatic  efiect  may 
be  neutralized  by  pilocarpine.  Use  of 
cocaine  also  in  photophobia,  e.g.  from 
corneal  ulcers,  etc.  Caution. 

EocAiNE,  003.  As  an  aniesthetic  in  lieu  of 
cocaine. 

Iodide  of  potassium,  143. 

Lead  washes,  244.  lu  conjunctivitis,  beware 
corneal  ulceration. 

Meecuet,  BICHLORIDE  OF,  275,  Of  great 
service  in  iritis. 

 AND  MOEPHIA,  OLEATE  OF,  260.  OutSidO 

the  eyelids  in  palpebral  conjunctivitis 
and  hordeolum ;  also  in  syphUitic  iritis. 
Opium,  554. 

Phtsostigmine,  503,  607.  To  contract 
pupil  and  lessen  intra-ocular  tension. 

Strychnia,  577.  Hypodermically  in  mus- 
cular asthenopia,  amblyopia,  tobacco 
amaurosis,  and  in  progressive  nerve 
atrophy  not  dependent  on  iiitra-cranial 
disease,  also  in  traumatic  amaurosis. 
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Facial  Paralysis.    {See  Para- 
lysis.) 

PIECES,  Hardened. 

Enemata,  97.     A  tube  may  be  passed 

through  the  mass.    (See  ref.) 
ExTKAciioir,  97.  By  fingers. 

Paintings. 

Alcohol,  361.  As  brandy  or  wino  when 
heart  suddenly  enfeebled  from  fright, 
etc. 

Ammonia,  195,  196.  Breathed  into  the  air- 
passages  ;  taken  internally ;  injected  into 
veins. 

Camphor,  414.    In  collapse. 

Chlokofokm,  366.  laternally,  but  effects 
more  transient  than  those  of  alcohol; — 
often  given  to  hysterical  people. 

Cold  watee,  47.   Sprinkled  on  face. 

Ethee,  377. 

NiTKITE  OF  AMTL,  402. 

Position,  361.  Patient  should  lean  forward 
with  the  head  as  low  as  possible  between 
the  legs. 

Patigue. 

AcT^A,  466.  For  headache  from  over-study 
or  excessive  fatigue. 

Absica,  57.  A  few  drops  of  tinct.  inter- 
nally for  aching  of  muscles. 

CoFFBE,  592.  And  tea  both  in  hot  and  cold 
climates. 

Cold  watee,  55.   Rubbing  with  wet  towel. 

Deippijtg  wet  cold  sheet,  57.  As  a  re- 
storative and  to  prevent  aching  of 
muscles. 

SiTZ  BATH,  55.   At  60°  to  80°. 

Pavus.    {See  Testea.) 

Peet,  Excessive  perspiration 
OF.  {See  also  Perspiration, 
excessive.) 

BELLADONirA,  528. 

Zinc  oleate,  281. 

Pever,  Chronic. 

This  occurs  in  Abscess,  Ague,  Lexicocyfhcemia 
Phthisis,  Rheumatism,  Syphilis;  see  under 
each  heading,  also  p.  31. 

Pevers,  Acute. 

Condition  of  pulse,  see  pp.  6-20. 

Condition  of  skin,  see  pp.  20,  21. 

Remarks  on  temperature,  wilh  hints  as  to 
diagnosis,  see  pp.  21-31. 

Condition  of  tongue,  sec  pp.  2-6. 

Acetate  and  citbate  of  ammonia,  197.  Is 
a  good  diaphoretic,  and  is  especially  use- 
ful in  the  milder  forms,  as  in  common 
catarrh.   Also  the  carbonate. 

Acid  deinks,  92,  93,  162.  Such  as  rasp- 
berry vinegar,  citric,  or  tartaric  acid. 
(See  also  p.  167.) 

Aconite,  20.  In  small  often  repeated  doses 
while  temperature  high  and  skin  hot  and 
dry— most  successful  when  no  lung  com- 
plication. Where  there  is,  tartar-emetic 
better. 

  469.  Has  a  marvellous  power  of  con- 
trolling inflammation  and  subduing  fever. 
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Pevers,  acute — continued. 

Alcohol,  4.  When  nervous  depression, 
in<licated  by  dry  tongue,  delirium,  and 
sleeplessness.  When  wakefulness  is  the 
cause,  it  is  better  to  try  soporifics  first. 

  9.  When  pulse  shows  cardiac  weak- 
ness.  Effect  on  pulse  to  be  watched. 

  21.     May  be  indicated  by  profuse 

sweating  at  commencement.    (See  ref.) 

 361.   When  tongue  and  skin  become 

moist,  the  breathing  more  tranquil,  and 
sleep  gained  unfler  its  use.  For  rules  see 
ref.    (Sec  also  p.  363.) 

Alkalies,  190.  Citrates  and  acetates  are 
considered  as  febrifuge.  They  possibly 
eliminate  urinary  waters. 

Ammonium  cahbonate,  196.  In  typhoid 
conditions  of  all  fevers.  Also  given 
through  whole  course  of  scarlatina  and 
measles.   (See  ref.) 

Aniifebkine,  623. 

Antimony,  286-283.  Tartai'-emetic  wine  as 
a  diaphoretic ;  large  doses  are  given  by 
some  to  cut  short  acute  specific  fevers 
and  inflammations.  Ague  may  some- 
times be  cured  by  antimony,  and  this 
often  assists  quinine  in  curing  it,  288. 
Ipecacuanha  and  other  emetics  should 
be  preferred. 

  288.  When  much  excitement  and  de- 
lirium, tartar-emetic  in  full,  with  opium 
in  smaU  doses,  but  if  wakefulness  pre- 
dominates, with  not  very  boisterous  de- 
lirium, the  antimony  to  be  reduced,  and 
the  opium  increased. 

Antipyeine,  621.   To  reduce  temperature. 

Aesenic,  298.  Sometimes  given  in  pros- 
trating acute  fevers  to  strengthen  pulse 
and  invigorate  patient. 

Belladonna,  537.    In  delirium. 

Bittees,  162.  As  orange-peel  or  cascarilla 
mixed  with  acid  drinks  to  quench  thirst. 

Blistees,  106.  Flying,  or  musDard  poultices 
in  the  semi-comatose  state  sometimes 
following  fevers,  etc. 

Camphor,  413.  In  adynamic  fevers  and 
where  there  is  delirium. 

Caebolic  acid,  349 ;  as  disinfectant.  As 
an  anti-pyretic,  352. 

Castoe  oil,  330.   As  purgative. 

Chloral,  381. 

Cold  affusion,  60.   At  the  beginning  of 

acute  fevers. 
 73.   AjDplied  gently  over  forehead  for 

headache. 

Cold  baths,  59-65.  Employed  early  dimin- 
ish frequency  of  pulse,  strengthen  heart, 
prevent  delirium,  produce  sleep,  lessen 
risk  of  bed-sores  or  exhausting  suppura- 
tion. The  only  remedy  in  hyperpyrexia 
(see  pp.  62,  63).  Presence  of  bronchitis 
or  pneumonia  or  hypostatic  congestion 
does  not  contra-indioate  cold  water  treat- 
ment, p.  64. 

Cold  douche,  73.   In  insomnia. 

Cold  packing,  56.  In  specific  fevers  and 
acute  inflammatory  diseases — especially 
useful  on  retrocession  of  the  rash ;  pack 
cold  or  tepid. 

CoNiuM,  499.  Has  been  i-ocommended,  as 
it  reduces  the  frequency  of  the  pulse. 

Digitalis,  488.  Large  doses  often  required 
to  reduce  temperature,  much  used  in 
fevers  on  the  Continent,  especially  recom- 
mended in  typhoid. 

Bthee,  377.   For  prostration  from  fever. 

Eucalyptus,  426.  In  intermittent,  but  in- 
ferior to  quinine. 

Gr.YCEniNK,  332.  For  keeping  moist  the 
lips,  tongue  and  gums  when  dry,  and 
coated  with  mucus  in  acute  diseases. 

Hot  affusion,  74.  Over  forehead  for  head- 
ache, sometimes  better  than  cold. 
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Tevees,  acute— continued. 

ICB,  89.    To  be  suckod  for  allaying  thirst. 

IcB-BAG,  yi.    To  forehoad  for  headiicho. 

Musk,  429.     And  castoreiim  have  been 
given  in  fevers  to  prevent  prostration. 
With  Inudannmin  acute  t^peciflo  fevers. 

MusTABB,  430.  As  bath  on  recession  of  the 
rash  of  an  eruptive  fever. 

Nakcotics,  4.  Chloral,  bromide  of  potas- 
sium or  opium  where  nervous  depression, 
indicated  by  dry  tongue,  or  delirium  with 
sleeplessness. 

Opium,  381,  with  or  without  chloral,  561. 
For  delirium,  either  noisy  or  muttering 
with  picking  of  bed-clothes.  If  furious, 
tartar-emetic  should  be  combined  with 
the  opium.  Morphia  hypodermically  is 
often  the  best  way  of  administering  an 
opiate.  In  extreme  weakness  with  sleep- 
lessness, and  brown,  dry  tongue,  lauda- 
num helps  a  patient  over  the  critical 
stage  with  less  alcohol  than  would  other- 
wise have  been  required. 

Phenacetiit,  623. 

Phosphatb  03?  LIME,  207.   In  hectic. 

Quinine,  610.  Especially  in  typhoid,  but 
little  used  as  anti-pyretic  except  in  rheu- 
matic fever. 

Salicylic  acid  and  salicylate  op  soda, 
616.  In  large  (one  drachm)  doses  every 
night,  or  in  smaller  and  more  frequent 
doses,  reduce  temperature  in  most  feb- 
rile diseases,  especially  in  rheumatic 
fever. 

Saline  puegatives,  217,  218. 
Stkyciinia,  577.  Hypodermically. 
Sulphate  of  magnesia,  217.  Or  phosphate 

of  soda  as  purgative.  (Secret.) 
Tabtae  emetic,  286.   AVine  as  diaphoretic 

in  fevers. 

Vehateum  vieide,  452.  Has  been  employed. 

Waem  bath  oe  wabm  sponging,  66.  In 
simple  or  inflammatory  fever  of  children, 
and  in  some  of  the  febrile  diseases  of 
adults. 

Fissure  of  Anus. 

Belladonna,  625.    The  extract  locally. 

BlCHBOMATE  OF  POTASSIUM,  224. 

Bbomide  op  POTASSIUM,  148.  In  five  parts 
of  glycerine  as  local  application  in  fissures 
of  rectum. 

Castoe  OIL,  330.   In  fissure  of  anus. 

CONIUM,  498. 

Ice,  89.    As  a  local  application  to  remove 

pain  after  operation. 
Opium,  658.  With  gall  ointment  for  fissures 

of  anus.    Mild  purgatives  should  be 

simultaneously  employed. 
SuLPHDH,  119.  As  a  mild  purgative  to  cause 

soft  motions. 

Flatulence.    {See  also  Eructa- 
tions.) 

Abstention  peom  sugah  and  stabcht  pood, 
115.    Also  from  tea. 

Ammonia,  195.  In  alkaline  preparations  for 
flatulent  distension  of  stomach  and  intes- 
tines (palliative). 

AssAFOJTtDA,  428.  When  unconnected  with 
constipation  or  diarrhoea — useful  for  chil- 
dren,— one  drachm  of  a  mixture  of  one 
drachm  of  the  tinct.  to  half  a  pint  of 
water.  Also  in  hysterical  flatulence,  115. 

Bismuth,  115  and  240.  Mixed  with  charcoal 
in  flatulent  dyspepsia. 

BiTTEES,  BOTH  PUllE  AND  AEOMATIC,  627. 

Calabab  bhan,  EOO.   At  change  of  life. 
Oamphob,  412. 
Capsicum,  434. 


DISEASES 


Flatulence— cojiimitecZ. 

Cauholic  acid,  114,  352.  Most  succeEsful 
when  no  acidity. 

Caelkbad  wateb,  210.  'Where  acidity,  con- 
stipation and  pain  at  epigastrium,  over 
liver  or  between  shoulders,  with  sallow 
complexion  and  jaundiced  conjunctivae. 

Charcoal,  113,  114,241.  Five  or  ten  grs. 
soon  after  meal,  if  wind  halt-hour  or  more 
after,  but  just  before  meal  if  wind  formed 
during  or  immediately  after  it.  Obviates 
both  wind  and  aci<lil3'. 

Chlokopoem,  306.   Drop  doses,  pure. 

Essential  oils,  422.  Especially  of  cajeput 
and  cloves,  or  spirit  of  horse-radish. 

Etheh,  377. 

EucALYPTOL,  426.   In  change  of  life. 
Glyci'.i£ine,  333.    In  tea  or  coffee  with  food. 
HoT-WATEH,  95.   A  tumbler  between  meals. 
Ipecacu.inha,  439,  440.   Especially  in  preg- 
nancj-. 

Mkucuey,  269.  Half  a  grain  three  times 
a  day  when  flatulence  accompanied  by 
clayey  stools. 

Nux  VOMICA,  572.  When  constipation,  heart- 
burn and  weight  on  head. 

Sulfho-caebolatks,  114,352.  Most  success- 
ful wheu  no  acidity. 

Sulpho-caebolate  of  soda,  352.  Or  car- 
bolic acid  in  flatulence  occurring  immedi- 
ately after  meals,  also  when  accompanied 
by  "  spasms." 

SuLPHUBOus  ACID,  171.  In  five  to  ten  min. 
doses  when  produced  by  fermentation. 

TUEPBNTINE  OE  ASSAFCETIDA,  99,  418.    One  Or 

two  tablespoonfuls  of  turpentine  well 
mixed  in  injection,  in  intestinal  flatulence. 


Floodin(}.    {See  Menorrhagia.) 


Flushing  heats. 

Bromide  of  potassium,  153.  Where  mental 
depression  at  change  of  life. 

Bucalyptol,  426.   In  change  of  life. 

NiTEiTE  op  amyl,  405.  A  tenth  to  a  sixth 
of  a  minim  in  thirty  times  its  volume  of 
rectified  spirit. 

Nux  VOMICA,  577.  The  tinct.  combined 
with  small  quantities  of  laudanum  in  so- 
called  hysteriaof  middle-aged  people  with 
flatulence,  weight  on  bead  and  perspira- 
tions. 

Valerianate  op  zinc,  426.  At  change  of 
life.  Some  prefer  valerian  or  its  tincture. 


Gall-stones. 

Caelsbad  waters,  215.  A  system  required. 
(Sec  ref.) 

Chloeal,  383.   Sometimes  relieves  the  pain. 

Chlobofoem,  375.  Internally. 

Gelsemium,  622.  Five  drops  of  the  tincture 
every  quarter  of  an  hour.  Relief  quicker 
if  patient  walks  about. 

Phosphate  op  soda,  217.  To  prevent  for- 
mation. 

Soda,  cvebonate  op,  522.  A  teaspoonful  in 
a  tumbler  or  two  of  hot  water. 


Gangrene. 

Caebolic  acid,  351.  Locally. 
Charcoal,  113.  Poultices,— efficacy  doubt- 
ful. 

OeEASOTE  OB  CARBOLIC  ACID,  344,  347.  In 

gangrene  of  lung  as  inhalation. 
Iodoform,  396. 
lODOL,  39t). 
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GaSTEALGIA,    GrASTRODYNIA  AND 

G-ASTRiTis.    {See  Stomach, 

DISEASES  OP.) 

Gastric  ulcer.    {See  Stomach, 
diseases  of.) 

Giddiness. 

Cod-liver  oil,  326.  In  giddiness  of  the 
aged  when  no  serious  brain  disease. 

Glanders. 

Mallein,  651. 

Glands,  enlarged. 

Blisteks,  ]10.    Or  iodine,  124. 

Chloeide  of  calcium,  205. 

Iodide  of  potassium,  139.   As  ointment. 

 For  mamma  and  testicle,  but  es- 
pecially for  thyroid. 

Iodine,  i33.  Applied  externally,  also  tinc- 
ture injected  into  gland  itself. 

Meecuht  and  moephia,  oleate  op,  260.  In 
obstinate  and  painful  tonsUitis  and  in- 
flammation of  lymphatic  glands. 

Soft-soap,  182.  AppUcations  in  both  scro- 
fulous and  non-scrofulous  and  syphilitic 
enlargements.  Also  in  scrofulous  mesen- 
teric disease. 

Sulphide  of  calcium,  128.  For  hard, 
swollen  glands  behind  angle  of  jaw  with 
deep-seated  suppuration,  strumous,  i.e., 
tuberculous. 

Glaucoia.    {See  Eye,  diseases 

OF.) 

Gleet. 

Bismuth,  241.    (See  Gonorrhoea). 
Blisteb,  110.   To  perinteum  in  obstinate 
gleet. 

Canthaeides,  435.    Drop  doses. 
Copaiba,  423.   And  cubebs. 
Copper,  278.   Solution  of  the  sulphate  as 
injection. 

EucALYPTOL,  425.  In  chronic  catarrh  of 
passage. 

Glyceeise  of  TANNIN,  337.  With  an  equal 
quantity  of  olive  oil  or  mucilage  as  injec- 
tion— two  drachms  of  this  mixt.  enough. 
Persevere  eight  or  ten  days  after  dis- 
charge ceased,  and  do  not  use  at  bed- 
time. 

Ihon,  230.    (See  Gonorrhoea.) 
Lead,  244.    (See  Gonorrhoea.) 
LiME-WATEE,  202.   As  injection. 
Oil  op  sandal  wood,  423.  Fifleen  minims 
three  times  a  day. 

TuitPEHTINB,  419. 

Mehcokt,  262.  Half  a  grain  bichloride  of 
mercury  in  water. 

Zinc,  280.  The  sulphate  or  chloride  as  in- 
jection. 

Goitre. 

Bbiladonna,  535.   Five  min.  of  the  tinct. 

hourly,  of  great  service  in  exophthalmic 

goitre.   Also  in  tachycardia. 
Iodide  op  pota.ssium,'139,  144.  Internally 

and  externally  in  hypertrophy  of  thyroid. 
Iodine,  131.    Tinct.  hypoderinically  into 

the  gland  itself. 
 132.    Liniment  applied  as  often  as 

state  of  skin  will  permit. 


Goitre — continued. 

Mebcuky,  BiHioDiDE  OK,  261.  As  Ointment 
assisted  by  sun's  rays,  remarkably  use- 
ful in  India.   (Scop.  238). 

Spahtkine,  494.    In  exophthalmic  goitre. 

SUPHAKKNAr.  EXTHACT,  663. 

Thyboid  kxtbact,  660.    In  exophthalmio 

goitre  (Graves'  discuse). 
Thymus  Gland,  601. 

Gonorrhoea. 

Aconite,  475.  A  drop  of  the  tinct.  each 
hour  in  acute  stage. 

Alkalies,  190.  As  citrates  or  bicarbonates 
to  make  urine  alkaline. 

AvoiDAN CB  oj?  alcohol,  364.  Very  impor- 
tant. 

Bismuth,  241.  Half  an  ounce  with  equal 
weight  of  glycerine  and  three  ouncea 
water,  useful  as  injection  in  chronic 
stage. 

Blistebing,  111.    A  flying  blister  every- 

night  for  gonorrhoeal  rheumatism. 
Cannabis  indioa,  584.    Occasionally  useful. 
Canthabides,  435.   Drop  doses. 
Caebolic  acid,  351. 

Cocaine,  601.  Injection  of  a  few  drops  of 
two  per  cent,  solution.    (Sec  vet.) 

Tampons  soaked  in  cocaine  relieve  pain 
of  blenorrboea. 

Copaiba,  423.   Best  in  chronic  form. 

CoppEK,  SULPHATE  OF,  278.  Solutious  are 
employed  as  injections. 

CuBEBS,  423.  In  large  doses  at  commence- 
ment. 

Glyceeine  of  tannin,  337.  One  drachm 
with  equal  quantity  of  olive  oil  or  muci- 
lage, as  injection  in  after  stages.  Perse- 
vere eight  or  ten  days  after  discharge 
ceases.  Do  not  use  any  urethral  injection 
at  bedtime. 

Hydeastis,  590. 

Ibon,  230.  Tinct.  perchlor.  half  a  drachm, 
tinct.  opii  one  drachm  to  a  pint  of  water 
as  injection,  or  ferr.  sulph.  gr.  xii.  tinct.. 
opii  half  oz.  to  8  ozs.  of  water  to  be  used 
three  times  a  day. 

Lead,  244.  As  injection  sometimes  em- 
ployed. 

Oil  of  sandal  wood,  423.    Fifteen  min. 

three  times  a  day  in  acute  and  chronic 

gonorrhoea. 
Paeeiea,  628. 

SiLVEB,  nitbate  or,  251.  An  injection  of 
twenty  grs.  to  the  oz.  said  to  cut  short  the 
attack — or  one  of  one  or  two  grs.  to  the- 
oz.  may  be  used  several  times  a  day. 

Probably  tannin  is  belter  both  for  gonor- 
rhoea and  gleet. 

Sulpho-uarbolate  of  zinc,  351.  Twenty 
grs.  to  eight  ozs.  of  water  as  injection  two 
or  three  times  a  day. 

TUBPENTINE,  419. 

Zinc,  230.  A  grain  or  two  of  chloride  in  a 
pint  of  water  injected  hourly  often  re- 
moves the  disease  in  twenty-four  to  forty- 
eight  hours  if  used  at  the  commencement. 
Rest  should  be  observed  if  possible.  If 
the  frequent  injection  causes  pain  in 
testicles,  suspend  them  in  hot  water  and 
foment  them  frequently— if  notwithstand- 
ing, the  pain  and  swelling  increase,  use 
injection  less  often. 
Also  Zinc  Sulphate. 

Gout. 

Aconite,  474.   For  gouty  pains. 

Alkali  HH,  especially  potassium  and  lithium 

salts,  185. 
Alkaline  baths,  178. 
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Gout — continued. 

Alkaline  poultices,  88.  Nine  parts  linseed 
meal  to  ono  bicarliotiate  of  soda. 

ANTipyiiiNE,  622.  Hypodermically  in  acute 
gout. 

Blimtekk,  111.  A  flying  blister  every  night 
in  chronic  or  subacute  gout. 

BitiNK  BATus,  68.  At  Droitwich  very  useful. 
Also  brine  Ijaths  at  homo. 

Caedonate  op  lithia,  181.  Five  grs.  to  the 
oz.  on  lint  applied  round  gouty  enlarge- 
ments and  joints,  especially  if  skin  broken. 

Carbonic  acid  watebs,  115.  Used  extern, 
ally. 

Cahlsbad  watebs,  215,  216.  A  s.ystem  re- 
quired.   (Sec  ref.) 

CiTBATE  of  lithia  oe  OF  POTASH,  181.  Used 
in  same  way  as  the  carbonate  of  lithia 
when  skin  broken. 

€0D-L1VEB  oil,  326.    In  chronic  gout. 

CoLCHicuir,  456.  A  drachm  of  the  wine 
often  removes  the  severestpainin  an  hour 
or  two. 

 458.  Useful  in  bronchitis,  asthma,  urti- 
caria, dyspepsia,  etc.,  occurring  in  gouty 
persons. 

Collodion,  318.  The  contractile  variety 
with  or  without  iodine,  painted  over  in- 
flamed part  in  acute  gout,  soon  relieves 
the  pain.  Too  many  coats  must  not  be 
applied. 

Diet,  Salisbubx,  668,  669. 

GuAiAcuii,  463. 

Iodide  of  potassium,  145.  Especially  when 

pain  worse  at  night. 
Iodine,  132.  Painted  round  joints  in  chronic 

gout. 
Iodoform,  307. 

Oil  of  peppebmint,  421.    To  be  painted  on 

painful  part. 
Packing,  57. 

PiPEBAZINE,  665. 
Sekpentary,  464,  627. 

Sulphides,  122.    As  baths  in  chronic  gout. 

Sulphurous  acid,  171.  After  fumigation, 
patient  to  be  covered  with  bed-clothes 
which  have  been  exposed  to  strong  fumes, 
this  produces  perspiration,  sleep,  and  re- 
lief. 

Turkish  baths,  78.  In  subacute  and  chronic 
gout. 

Hot  followed  by  cold  sponging  may  be 
useful  as  a  substitute. 
Verateia,  455.   A  strong  ointment  to  pain- 
ful joints  at  onset. 

Oeavel.    {See  also  Calculi.) 

Pipebazine,  665. 

■Graves'  disease.    {See  Goitre.) 
Gums,  painful  affections  of. 

Cocaine,  601. 

ILematemesis.  {See  also  Haemor- 
rhage.) 

Alum,  227.   Other  astringents  better. 

EbGOT,  587.     (See  HiEUOBEHAGE.) 

Hamamelis,  341.    (See  Hemorrhage.) 
Ice,  89.    To  be  sucked. 
Iron,  231,  232.  The  astringent  preparation. 
Lead,  244.   Soluble  compounds  sometimes 
used. 

Sulphuric  acid,  165.  Other  astringents 
surer. 

Tannin  oe  gallic  acid,  339. 
Turpentine,  417.    In  five  to  ten  drop  doses 
very  frequently. 


BDematuria. 

Campuoe,  435.  Two  to  five  grains  when 
bloody,  coagulable  urine  due  to  oil  of 
mustard,  turpentine,  copaiba,  or  cantha- 
rides. 

Cannabis  indica,  684.  Said  to  reheve  dy- 
suria  and  strangury.  Bloody  urine  con- 
sidered by  some  to  be  a  special  indication 
for  its  use. 

Hamamelis,  341. 

Lead  salts,  249. 

Pabeiba  beava,  628. 

Quinine,  611.   Useful  in  some  cases  of  in- 
termittent hsematuria. 
Tannin  ob  gallic  acid,  340. 
TuBPENTiNE,  419.  In  very  small  doses. 

HiEOMPHILIA. 

Hamamelis,  341. 
Lime  salts,  200. 

HiEMOPTYsis.    {See  also  Hemor- 
rhage.) 

Common  salt,  211.  Half  ateaspoonful  taken 
dry  and  repeated  occasionally,  till  nausea 
induced. 

Digitalis,  488.  The  infusion  in  large  doses 
very  useful. 

Ergot,  587.  Thirty  or  forty  min.  of  the 
liquid  ext.  every  three  or  four  hours  or 
hourly  in  severe  cases.  Ergotine  thould 
be  used  hypodermically  in  very  urgent 
haemorrhage,  in  two  to  live  gr.  doses. 

Hamamelis,  341.    (See  Heuobbhage.) 

Ice,  90.   Applied  locally. 

 91.    Intermittent,  use  of. 

 89.   To  be  sucked. 

Ipecacuanha,  449. 

Ibon,  237.    (See  Hemobbhage.) 

Lead  salts,  249. 

Morphia,  565.  Small  doses  hypodermically 
have  been  employed  successfully. 

Saline  purgatives,  218. 

Spinal  hot-water  bag,  92.  To  cervical  and 
upper  dorsal  vertebra;. 

SuLPHUEic  ACID,  168.  Supijosed  to  be  use- 
ful. 

Tannin  oe  gallic  acid,  340. 

Turpentine,  419.   In  drachm  doses  every 

three  hours.   This  may,  however,  cause 

unpleasant  symptoms. 


HEMORRHAGE. 

Acids,  161.  Diluted  vinegar  and  other  acids 
to  leech  bites,  piles,  cuts,  etc. 

Alcohol,  361.  Brandy  or  wine  when  heart 
suddenly  enfeebled  by  hasmorrhage. 

Alum,  225.  In  slight  hEemorrhages,  as  leech 
bites  or  piles,  it  may  be  dusted  on  after 
wiping  dry. 

•        227.    Will  often  check  bleeding  from 

stomach;  other  astringents  better.  Doubt- 
ful value  as  a  remote  astringent,  229. 

Blood,  674.    Fresh  for  prostration. 

Carbolic  acid,  349. 

Cocaine,  602.  Use  of  in  a  case  of  htcmo- 
philia. 

Copper,  sulphate  op,  277.  In  stick,  solu- 
tion, or  ointment,  to  arrest  bleeding  from 
small  vessels. 

Creasote,  349.    Or  carbolic  acid. 

Digitalis,  483.  The  infusion  best— largo 
doses  may  be  needed. 

Ergot,  587.  Most  valuable  for  hBmoptysis, 
epistaxis,  htematemesis  and  intestinal 
hemorrhage  in  tyjihoid  fever.  In  urgent 
cases  ergotine  should  be  administered 
hypodermically  in  from  two  to  five  gr. 
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HiEMORRHAGE — continued. 

doses.  In  less  urgent  cases  it  may  be 
given  by  the  stomach. 

Ethkb,  377.  Hypodermically  in  heart 
failure  from  haamorrhage. 

Hamamelis,  341.  In  hnjmoptysis,  hasmate- 
mesis,  hajmaturia,  epistaxis,  bleeding 
piles,  varicocele,  and  the  oozing  of  blood 
persisting  al  ter  n  conflnement. 

Hydrastis,  589.   In  uterine  haimorrhage. 

Ice,  88,  89.  In  hfemorrhage  generally  ap- 
plied locally;  also  when  from  stomach, 
throat,  or  mouth  small  pieces  to  be  swal- 
lowed.   {See  also  p.  SO.) 

Ipecacuanha,  449.  In  flooding  after  de- 
liverv. 

iRoir,  229,  230.  The  sulphate  and  ferric 
chloride  solid  or  in  solution.  The  chloride 
controls  bleeding  from  small  vessels,  but 
irritates  the  surface  of  wounds,  and  pre- 
vents union  by  first  intention,  which 
carbolic  acid  does  not. 

 230.  Spray  of  subsulpbate  or  insuffla- 
tion of  powdered  sulphate  in  bleeding 
from  nose  or  lungs. 

  232.     Astringent     preparations  in 

haimorrhage  of  stomach. 

  237.   In  hfemorrhage  from  lungs  and 

kidneys  the  acetate  is  best ;  add  sutB- 
cient  water  to  make  it  taste,  but  not  dis- 
agreeably, and  let  patient  constantly  sip 
this. 

 230.  Injection  of  perchloride  in  post- 
partum hsemorrhage. 

Lead,  243.  The  liquor  maybe  used  to  check 
hfemorrhage  from  small  vessels ;  other 
astringents  better. 

LllIE  S.*.I,TS,  200. 

Opium,  568.  Tr.  of  opium  in  a  large  dose 

(one  drachm)  with  brandy  in  profuse 

flooding  after  parturition. 
Quinine,  611.  In  passive  bleeding. 
Saline  transpdsion,  205. 
Silver,  nitrate  of,  250.   Bleeding  leech 

bites  may  be  touched  with  a  stick  of 

caustic. 

Spinal  hot-watek  ba&,  92.  Apply  to  cer- 
vical and  upper  dorsal  vertebrae  for  epis- 
taxis or  haemoptysis. 

SuT,PHUBio  ACID,  165.  In  bleeding  from 
stomach. 

 168.   Supposed  to  check  hjemorrhage 

from  lungs  or  womb. 

SUPEiEENAL  EXTRACT,  663. 

Tannin,  339,  340.  In  hsemorrhage  from 
stomach,  lungs,  uterus,  and  kidneys. 

Transfusion,  205.   Of  saline  fluid. 

Turpentine,  419.  A  drachm  every  three 
hours  when  from  lungs,  nose,  uterus,  or 
bladder.  If  from  kidneys,  much  smaller 
quantities  must  be  given. 

Reported  to  be  useful  in  hsemorrhagio 
diathesis,  also  in  purpura. 
Also  in  intestinal  haemorrhage,  417. 

EDemorrhage,  POST-PARTUM. 

Compression  op  aorta,  449.  Might  possibly 
be  of  service. 

ICE,  88.   Unshed  into  uterus  or  rectum. 

Ipecacuanha,  449.  Large  doses  recom- 
mended. 

Iron,  230.  Perchloride,  diluted,  as  injec- 
tion. 

Mkchawical  bxcitation  op  vomiting,  449. 
Opium,  568.    3j.  with  brandy  when  much 
exhaustion  of  uterus. 

HAEMORRHOIDS.     (ScC  PiLES.) 

Hair,  to  promote  growth  of. 
{See  Baldness.) 


Hay  Fever.    (See  Coryza.) 

Headache,  {See  also  Sick  Head- 
ache.) 

Act^ra  hacemosa,  466.  In  nervous  or  hys- 
terical women,  especially  when  it  occurs 
at  the  menstrual  period  ;  also  when  from 
overstudy  or  fatigue. 

Amjionia,  194.  As  a  lotion.  (See  Change 
of  Life.) 

Arsenic,  310.  For  throbbing  pain  in  one- 
brow. 

Belladonna,  537.  When  pain  over  brows 
and  in  eyeballs — often  due  to  stomach  or 
uterine  derangements — met  with  specially 
in  young  women.  Three  minims  of  the 
tincture  every  three  hours. 

Bitaktrate  op  potash,  211,  215.  Sulphate 
of  soda,  and  tartrate  of  potash  and  soda 
control  headache. 

Bromide  of  potassium-,  163,  154.  A  large 
dose  in  nervous  or  sick  headaches. 

Camphor,  412.  A  saturated  solution  in  eau 
de  Cologne  rubbed  on  the  head  in  head- 
ache of  uterine  origin. 

Carlsbad  waters,  215. 

Chloride  of  ammonium,  211,  When  due  to 
menorrhagia  or  amenorrhoea. 

Citrate  of  caffeine,  695.  For  sick  head- 
ache. 

Cold  affusion,  73.  Water  poured  gently 
over  forehead,  sometimes  very  hot  affusion 
better. 

Ether  sprat,  90.  For  frontal  headaches 
after  acute  illness  or  fatigue. 

Friedrichshall  water,  214.  A  wineglass- 
ful  in  a  breakfast-cupful  of  hot  water  in 
bilious  sick  headache. 

Hot  sponging,  68.  To  face,  temples,  and 
neck  in  influenza,  catarrh,  etc. 

Hot  water,  68.   To  feet  and  legs. 

Ice-bag,  74,  88.  To  head,  as  in  headache 
of  acute  fevers. 

Mercury,  276.  As  blue  pill  for  sick  head- 
ache. 

Mustard,  431.  In  a  hot  foot-bath,  or  as 
poultice  or  "mustard  leaf  to  nape  of 
neck  in  various  forms  of  headache. 

Podophyllum,  461.  In  nervous  headaches 
near  the  menstrual  periods  with  constipa- 
tion and  dark  stools.  Purgative  doses 
often  give  relief.   (See  also  p.  3.) 

Salicylate  of  soda,  618.  Useftil  in  15-20 
gr.  doses. 

Sitz-bath,  65.   At  60°  to  80°. 

Tea,  592.  And  coffee  in  headaches  from 
nervousness  or  exhaustion. 

Veratkum  viride,  453.  Tincture  in  the 
congestive  headache  at  the  menstrual 
period. 

Zinc,  oxide  of,  282.  In  two  to  five  grain 
doses  for  nervous  headache.  Bismuth 
also  useful. 


Heart,  Diseases  of.  {See  also 
Angina  Pectoris,  also  Endo- 
carditis.) 

Aconite,  472.  When  violent  throbbing  and 
extreme  pain  in  pericarditis. 

Adonidin,  405.  Similar  to  .digitalis — use- 
ful in  mitral  disease. 

Alcohol,  300,  361.  Brandy  or  wine  when 
heart  suddenly  enfeebled  by  fright,  loss 
of  blood,  accident,  etc. 

Antistreptococcic  serum,  055.  In  malig- 
nant endocarditis,  which  see. 
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Heart,  diseases  of — continued. 

AnsRiric,  298.  For  broathleseneas  on 
exertion  from  weakly-acting  heart. 

Blistkbb,  107.  Flying,  over  precordial 
region  to  stimulate  the  action  of  the  heart 
in  extreme  weakness;  also  in  pericarditis, 
108. 

Caffeiitb,  591.  Also  as  sodio-salioylate, 
695. 

C.\MPH0E,  413.   In  heart  failure. 

Cocaine,  602.  In  palpitation  of  dilated 
atonic  heart. 

•CoD-LivEB  OIL,  325.  In  chronic  inflamma- 
tion. 

  326.   With  quinine,  for  giddiness  due 

to  weak  heart  in  the  aged. 

•CoNVALLAttiA,  491.  Somewhat  similar  in 
action  to  digitalis. 

Digitalis,  478,  479.  Of  eminent  service 
where  dropsy,  dyspnoea,  livid  face,  fre- 
quent irregular  pulse  and  dilatation  of 
left  ventricle,  especially  when  due  to 
mitral  disease.  The  ifreshly-made  in- 
fusion best,  481.  These  cases  require 
alcohol — gin  best. 

 481.  W  here  much  dilatation  and  hyper- 
trophy of  left  ventricle  without  valvular 
disease.  It  is  not  contra-indicated  when 
aortic  disease. 

Where,  though  the  heart  beats  tumult- 
uously  and  strongly,  the  pulse  is  weak 
and  dyspnoea  great. 

 481.  Irregularity  of  pulse  best  indi- 
cation for  digitalis. 

 483.   Da  Costa  strongly  recommends 

digitalis  for  "irritable  heart."    (See  ref.) 

  484.    Very  useful  in  pure  hypertrophy 

due  to  valvular  disease  or"  excessive 
muscular  exertion.  Also  in  aortic  regurgi- 
tant disease  when  compensatory  hyper- 
trophy excessive.  485.  Two  to  five 
minims  of  the  tincture  enough — aconite 
often  better. 

 487.  Combined  with  mercury  and  opium. 

Elatkbium,  628.  In  dropsy.  Caution  need- 
ful. 

Ethee,  377.  HypodermicaUy  in  heart  fail- 
ure.  {See  ref.)   Also  with  digitalis. 

Iodide  of  potassium,  144.  In  pericarditis, 
certain  cases  of. 

Morphia,  564.  HypodermicaUy  for 
dyspnoea  of  disease  of  heart  and  large 
vessels  and  of  intrathoracic  tumours. 
More  useful  in  mitral  than  in  aortic  dis- 
ease. 

Musk,  429. 

Nauheim-Schott  treatment,  80. 

Nitrite  op  amyl,  402.  In  cardiac  dyspnoea 
due  to  hypertrophied  and  dilated  heart  ; 
also  in  syncope. 

Opium,  562.    In  heart  weakness  of  fevers. 

Poultices,  83.  Large,  hot,  and  frequently 
renewed,  in  pericarditis. 

Purging,  633.  With  jalap,  etc.,  in  engorge- 
ment of  right  side  of  heart  from  emphy- 
sema and  bronchitis,  mitral  obstructive  or 
regurgitant  disease.  Where  severe  head- 
aoue  and  joain  tat  epigastrium,  bleeding 
gives  instant  ease. 

 631.  In  persistent  ti-icuspid  regurgitation 

from  permanent  distension  of  the  right 
heart ;  purgatives  only  useful  when  an  at- 
tack of  bronchitis  causes  an  exacerbation. 

Sparteine,  493.    Prompt  action  of,  494. 

Squill,  641. 

Strychnia,  577.  In  medicinal  doses  it  is 
snld  to  strengthen  the  heart  beats.  {See 
also  678.) 

SlUOPHANTHUS,  492. 

Veb ATRIA,  455.  As  ointment  to  chest  when 
rapid  irregular  pulse,  hurried  breathing, 
much  lividity  and  dropsy,  palpitation  and 
inability  to  lie  down. 


Heartburn.  {See  Stomach,  Dis- 
eases OF.) 

Hectic.     (See  Wasting  Dis- 
eases.) 

Hemicrania.    {See  Sick  Head- 
ache.) 

Hepatic  abscess.    {See  Liver, 
Diseases  of.) 

Hernia. 

Chloeofobm,  374.  Inhalation,  to  assist  re- 
duction. 

Tobacco  clyster,  495.  Superseded  by 
Chloroform. 

Herpes. 

Acetic  acid,  160.  Applied  to  a  patch  of 
herpes  circinnatus  to  cut  it  short. 

Blistebs,  109.  For  obstinate  neuralgia  fol- 
lowing shingles. 

Collodion,  317.  Painted  over  patches 
before  vesicles  developed,  but  inferior  to 
nitrate  of  silver. 

Hot  fomentations,  82.  AVill  often  disperse 
or  restrict  development  of  herpes  labialis. 

Iodine,  133.  Liniment  once  applied  enough 
for  herpes  circinnatus. 

Morphia,  oleate  of,  261.  Locally  without 
friction  in  herpes  zoster. 

Silver,  nitrate  of,  251.  To  be  painted  on 
the  warning  patch  of  erythema,  before  or 
as  soon  ns  the  vesicles  begin  to  form  ;  in 
herpes  labialis,  also  in  shingles. 

Vebatbia,  455.  The  ointment,  one  scruple 
to  two  scruples  to  the  ounce  in  neuralgia 
following  shingles. 

Hiccup. 

Apomorphia,  451. 
Camphor,  414. 

Chlohofobm,  386,  375.    Often  combined 

with  opium. 
MoBPHiA,    565.     HypodermicaUy  often 

arrests  persistent  hiccup. 
Mustard,  431.   A  drachm  infused  in  four 

ounces  of  boiling  water  has  cured  most 

obstinate  cases. 
Nitro-glycebink,  409.    Sometimes  cures. 

Hoarseness. 

Alum,  227.  Ten  grains  to  one  ounce  of  water 
in  chronic  coughs  and  hoarseness  as 
spray. 

Borax,  180.  A  piece  the  size  of  a  pea  al- 
lowed to  dissolve  in  the  mouth. 

Glyckeine  of  tannin,  338.  LocaUy  in 
chronic  inflammation  of  the  throat. 

Iodine  inhalations,  135.  Hoarseness  with 
hollow  cough  and  some  wheezing. 

Ipecacuanha  wink,  449.  As  spray  when 
congestion  of  vocal  cords. 

Sulphurous  acid,  171.  Inhalation  spray, 
or  fumigation,  in  clergymen's  hoarse- 
ness. 

Turkish  bath,  76.  At  commencement  of  a 
feverish  cold  will  often  cut  it  short,  to- 
gether with  the  accompanying  hoarseness. 
^Vill  also  remove  residual  hoarseness 
after  severe  cold. 
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HodCtKin's  Disease.    {See  Lyji- 
phadenosis.) 

Hordeolum. 

Mkrcukt  axd  mokphia,  oleate  of,  260. 
The  20  per  cent,  oiutmenc  with  lard  out- 
side the  eyelid. 

Hydrocephalus. 

Ckoion'  oit,,  391.  Said  to  remove  fluid foom 
vernricles. 

Hydrocele. 

loDiifE,  131.  Tincture  to  inject  into  cavity 
after  paracentesis. 

Hydrophobia. 

CURAEE,  503. 

Inoculations,  G52. 

Hydrothorax.    {See  also  Pleu- 
risy.) 

PiDocAHPiNB,  513.  Probably  useful  in  re- 
moving eSusion. 

Hyperesthesia. 

Bbomide  op  POTASsitrsi,  155,  156,  157. 

Hyperpyrexia. 

General  cold  bath  or  ice-cold  cloths,  61. 
(See  also  pp.  60,  62-64.) 

Hypochondriasis. 

Bboitidb  oj  potassium,  153.  Where  great 
despondency  amongst  males  but  especi- 
ally amongst  female  subjects  who  live  in 
towns. 

Hypostatic  Congestion. 

Flying  blisihes,  107. 

Hysteria. 

Aconite,  475.  For  "fluttering of  the  heart " 

in  nervous  persons. 
Act^a,  465.   For  headache. 
Alcohol,  359.     With  plenty  of  volatile 

ether ;— care  must  be  taken  that  it  does 

not  lead  to  tippling. 
Apomorphia,  451. 
assapcetida,  428. 

Bbomide  op  potassium,  156.  Gives  control 
and  prevents  paroxysms.  When  verging 
on  nymphomania  large  doses  required. 

Cannabis  indica,  584.    In  some  cases. 

Chloboporm,  366.  Often  combined  with 
opium. 

CoD-LivEE  OIL,  326.  In  middle-aged  people 
with  dyspepsia  or  "craving"  at  epigas- 
trium. 

Ibon,  236.  A  course  often  useful,  especi- 
ally when  ansemia  or  uterine  obstruc- 
tions. 

Morphia,  567.  Hypodermically  when  flit- 
ting neuralgia  with  great  depression. 

Musk,  429.   Has  been  given. 

Nux  VOMICA,  577.  The  tincture,  especiaUy 
when  combined  with  small  quantities  of 
laudanum,  of  great  use  in  the  so-called 
hysteria  of  middle-aged  people,  with 
flatulence,  weight  on  head,  flushings  and 
not  and  cold  perspirations. 

Opium,  5C6.  A  drop  of  laudanum  with  two 
of  the  tr.  of  nux  vomica  throe  or  four 
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times  a  day  for  weight  on  head  with 
flushings,  perspirations,  depression,  etc. 
Paraldehyde,  387.    As  hypnotic  dose,  33  to 
50  min. 

Phosphorus,  316.  In  hysterical  paralysis. 
Valerianate  op  zinc,  428.    Especially  at 

the  change  of  life. 
Volatile  oils,  423. 

Zinc,  282.  Especially  the  valerianate  in 
some  foi-ms  of  hysteria. 

Ichthyosis. 

Thyroid  rxteact,  661. 
Warm  bath,  67. 

Impetigo. 

Glycerine  of  tannin,  336. 

Oils,  320.    To  facilitate  removal  of  scabs. 

Poultices,  337.  At  night,  to  remove  the 
scabs. 

Quinine,  611. 

Sulphate  of  copper,  277. 

Sulphur,  121.  Internally. 

Zinc,  280.  The  ointment  of  the  oxido  after 
inflammation  subsided,  when  raw  surface 
indolent;  oxide  and  carbonate  used  as 
dusting  powders,  but  greasy  apiolications 
generally  better. 

Impotence. 

Cannabis  indica,  585. 

Canthakides,  436.  In  large  doses  (twenty 
or  thii-ty  drops  of  the  tinct.  or  half  a 
grain  of  the  powder)  with  iron  and  phos- 
phoric acid  or  nux  vomica. 

Phosphorus,  316. 

Strychnia,  578.  Sometimesuseful  in  large 
doses  when  spermatorrhoea. 

Incontinence  of  Urine, 

Belladonna,  538.  The  best  remedy  for 
children  — ten  to  twenty  drops  of  the 
tinct.  three  times  a  day.  If  unsuccessful, 
and  no  worms  or  other  irritation  exist, 
try  strychnia,  cantharides,  tui'ijenline, 
santonine,  or  galvanism. 

N.B.  The  child  should  drink  but  little 
some  hours  before  going  to  bed,  and 
should  be  waked  in  the  middle  of  the 
night  to  pass  water. 

Cantharides,  436.  One  or  two  drops  of  the 
tinct.  three  or  four  times  a  day  in  middle- 
aged  women  or  the  aged,  even  when  due 
to  paralysis  ;  sometimes  also  in  children, 
but  for  them  belladonna  is  generally 
better. 

Chloral,  383.   In  children. 

Collodion,  319.    Painted  to  form  a  caj) 

over  end  of  prepuce. 
Ergot,  589.    Said  to  be  useful. 
Iron,  236.   Sometimes  useful  even  when  no 

worms. 

Nitrate  op  potash,  221.  Has  been  recom- 
mended for  children. 

Strychnia,  578.  Sometimes  useful  for  old 
people  witli  paralysis  of  the  bladder ;  also 
for  the  incontinence  of  children. 

Indigestion.   (See  Dyspepsia.) 

Infantile  Paralysis.   {See  also 
Paralysis.) 

Stbycehia,  676. 
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Inflammation. 

AooNiTR,  '109,  470.  Gives  most  brilliant  re- 
sults wlion  intliimmntion  not  very  exten- 
pive  or  severe,  as  in  catarrh  of  children, 
tonsillitis  and  acute  sore  throat.  In  the 
graver  inflammations,  as  pneumonia, 
pleurisy,  etc.,  the  effects  are  equally 
manifest  though  less  rapid,  472.  In  peri- 
carditis, with  violent  throbbing  and  ex- 
treme pain,  aconite  will  quiet  the  undue 
action  and  relieve  the  pain,  472.  It  has 
a  beneficial  influence  in  acute  specific 
fevers,  473.  It  is  of  marked  service  in 
erysipelas  and  the  inflammation  some- 
times foUowing  vaccination.  It  is  also  of 
use  in  acute  rheumatism,  otitis,  and  go- 
norrhosa. 

Alcohol,  354.   As  an  evaporating  lotion. 

Antimony,  288.  Should  be  given  at  the 
beginning,  a  quarter  to  half  a  grain  every 
two  or  three  hours,  or  a  lesser  pro])or- 
tionate  dose  every  hour ;  useful  in  ton- 
sillitis, pleurisy,  orchitis,  bronchitis, 
puerperal  peritonitis,  inflammation  of 
breast,  whitlow,  etc. 

Atropia,  530.   In  inflammations  of  eye. 

Belladonna,  530. 

OoD-LiVER  oil,  325.  In  many  chronic  in- 
flammations, as  of  the  heart,  lungs,  and 
kidneys. 

Di&iTALis,  487.  Large  doses  asserted  to  be 
capable  of  subduing  acute  inflammations, 
if  used  at  the  commencement.  (Aconite 
much  safer  and  better.) 

Fomentations  of  a  small  teaspoonful  of 
the  leaves  in  half  a  pint  of  boiling  water 
said  to  be  valuable  for  acute  inflamma- 
tion of  joints  and  of  the  breast,  and  for 
erysipelas,  488. 

Epcalyptol,  425.  In  chronic  inflammation 
of  bladder. 

Fomentations,  82,  87. 

Ice,  88.  In  very  small  pieces  in  a  bladder 
applied  to  inflamed  part. 

Iodides,  139.  Locally  and  internally  in 
inflammatory  thickenings. 

Iodine,  133, 134.  The  liniment  in  the  neigh- 
bourhood of  local  inflammation  so  as  to 
produce  vesication,  also  directly  over 
clironically  inflamed  parts.  See  caution, 
133. 

Menthol,  solution  or,  416.  Painted  seve- 
ral times  a  day  over  inflamed  tissue  of 
otIIs  and  carbuncles. 

Also  for  excessive  inflammation  after 
vaccination. 

Mehcurt,  275.  Bichloride  in  iritis,  and  in- 
flammations of  deep-seated  parts  of  eye 
and  in  other  inflammations,  especially 
those  of  serous  membranes.  Oleate  prob- 
ably useful,  261. 

Mn.STAED,431. 

Nitrates,  221.  Opinions  concerning  the 
efficacy  of  these  in  acute  inflammation 
discrepant. 

Opidm,  654.  Poultices  containing  lauda- 
num allav  pain  in  superficial  and  deep- 
seated  inflammation.  Morphia  injections 
sometimes  needed  in  pleurisy,  pneumonia, 
etc.  Anextractof  opium  has  been  recom- 
mended as  a  local  application  for  carbun- 
cles and  boils.  Opium  wine  of  the  1864 
Pharmaco(!)Qea,  which  contains  no  spices, 
is  very  useful  in  the  pain  of  conjunctivitis 
dropped  into  the  eye.  Opium  mixed  with 
tannin  or  creasote  may  be  introduced 
into  the  hollow  of  a  painful  tooth  if  the 
pain  is  produced  by  inflammation  of 
exposed  pulp. 

Packing,  56.  In  acute  inflammatory  dis- 
eases. 

PonLTicF.s,  82.  To  chock  formation  of  pus 
or  assist  in  maturation. 


DISEASES 


Inflammation — continued. 

Soap  liniments,  182.  In  chronic  inflam- 
mation. 

Sulphides,  124,  125.  In  boils,  abscesses, 

and  deep-seated  suppuration. 
Warm  or  tepid  baths,  67. 

Influenza. 

CnnEBs,  424.  jsa.  to  3i.  of  tinct.  in  Unseed 
tea  for  subsequent  cough. 

Hot  sponging,  08.   For  headache. 

Sulphurous  acid,  171.  Fumigation  or  in- 
halation. (See  ref.) 

Ingrowing  toenail. 

Liquor  potass;e,  179.  Diluted,  constantly 
applied  on  cotton-wool. 

Insomnia.   (See  Sleeplessness.) 

Intermittent  fever.  {See 
Ague.) 

Intertrigo. 

Bismuth,  240.   Nitrate  or  carbonate,  as 

dusting  powder. 
Camphor,  411.    As  addition  to  dusting 

powders,  to  allay  heat  and  itching, 
Carbonate  of  lime,  201.    Or  Oxide  of  zinc 

or  bismuth  sometimes  useful  as  dusting 

powder.   More  often  greasy  applications 

bettei'. 

Glycerine  op  tannin,  338.  Sometimes 

useful. 
Lime-water,  201,  204. 

Soap,  178.  Free  ablution  with,  when  caused 
by  acid  secretions,  smear  afterwards  with 
greasy  application. 

Zinc  oxide,  280. 


Intestinal  catarrh. 

bucaltptol,  426. 
Hydrastis,  590. 

Intrathoracic  tumour,  dtspncea 

OF. 
Morphia,  564. 

Intussusception. 

Forced  enemaia,  98. 

Iodism. 

Arsenic,  142.  Combined  with  iodide  mix- 
tures will  modify  or  prevent  skin  erup- 
tions. 

Iritis.    {See  Eye,  diseases  of.) 
Irritability. 

Chloral,  383.  Five  grains  two  or  three 
times  a  day  in  irritability  with  nervous- 
ness and  restlessness. 

Podophyllum,  460.  Irritability  with  con- 
stipation. 

SiTZ-BATH,  55,  75.   At  60°  to  E0% 
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Itch. 

Alkaiibs,  176.  As  soap  or  ointment  to  re- 
move  cuticle  and  break  up  burrows. 

BiKiifs  OP  CLOTHES,  170.  Must  not  bo  for- 
gotten. 

Iodide  op  potassicji,  139.   As  ointment. 
Stouax,  118,  421. 

SuLPHUB,  116, 117.  XJng,  sulph.  after  bath ; 

various  formula)  for, 
SutPHnK  AND  LIME,  122.   Tliis  use  of  sul. 

phur  is  as  sulphide  (see  also  use  of  Vlem- 

ingkx  solution,  p.  123.) 
Bur.PHuiioDs  ACID,  170.   As  gaseous  bath. 

This  is  the  qnicliest  method. 
Waem  baths,  67. 

Itching.   {See  Pruritus.) 
Jaundice.   {See  Liver,  diseases 

OF.) 

AitMoifiuM  CHL0EiDB,211.  Catarrhal  jaun- 
dice. 

lODoroRit,  398.  In  catarrhal  form. 

llEECuRy,  209.  In  attacks  of  jaundice,  last- 
ing three  or  four  da.ys  accompanied  by 
depression  and  preceded  by  siclcness  and 
coated  tongue,  one-sixth  or  one-third  of  a 
grain  of  gre.y  powder  taken  at  the  onset 
and  repeated  three  or  four  times  a  day, 
very  valuable.  It  obstinate  constipation, 
a  course  of  Carlsbad  waters  sometimes 
more  efficacious. 

Phosphate  of  soda,  217.  In  catarrhal 
form. 

Joints,  diseases  of. 

AcosiTE,  474.  For  pains  in  inflamed  joints. 

Arsenic,  311.  Often  serviceable  in  rheuma- 
toid arthritis,  and  nodosity  of  joints. 
Large  doses  long  continued  necessary. 
Action  capricious,  sometimes  uselesB,  at 
others  remarkably  good. 

CoD-trvEK  on,,  325,   Wlien  strumous. 

Cold  douche,  74.  For  stiffness  from  trau- 
matism, gout  or  rheumatism,  salt  may  be 
added  to  water. 

Digitalis,  4S8.  As  fomentations  {see  Inflam- 
mation.) 

GiLVAirisir,  79.   For  stiffness. 

Hot  sand  douches,  88. 

Iodine,  134.  Solution  injected  into  white 
swellings. 

Mercuey,  269.  Locally  applied,  as  Scott's 
ointment,  in  chronic  inflammation  of  knee 
— better  still  as  oleate  of  mercury,  200. 

BALicyLATB  OP  SODA,  617.  Locally,  reUeves 
inflamed  joints. 

TuBKiHH  BATH,  79.  FoT  stiffness. 

Kidneys,   HiEMORRHACE  from. 

{See  HiEMATURIA.) 

Labour.   {See  Confinement.) 
Lactation,  excessive. 

Alcohol,  384.  As  stout,  often  useful— not 
always. 

Belladonna,  625.  Internally  orextemallv. 
or  both.  ' 

Phosphate  op  lime,  207.  In  debility  of  pro- 
longed suckling. 

Potassium,  iodide  of,  146.  To  lessen  secre- 
tion. 

Quinine,  611.  Has  been  recommended. 

lANNIN  and   GALLIC  acid,  3-10.    To  lOSSOn 

secretion  of  milk. 
Tobacco, 495.   With  lard  externally  said  to 
arrest  secretion  of  milk. 


Laryngismus  stridulus. 

Bbomidb  op  potassium,  149,  162.  When 
uncomplicated,  except  with  convulsions. 

COD-LIVKB  OIL,  320. 

Cold  sponging,  09,  70.  Twice  or  thrico 
daily— sometimes  immediatel.y  successful 
— prevents  convulsions.  Take  care  no 
laryngitis. 

Cold  watke  dashbd  in  face,  70.  Often 

arrests  paroxysm. 
Lancing  gums,  70,  71.   If  swollen,  red  and 

hot,  may  require  repetition. 
Lobelia,  S82.   Has  been  employed. 
Woemn,  removal  or,  70,  71.    Treat  faulty 

stato  of  mucous  membrane,  and  any 

irregularities  of  bowels,  etc. 

Larynx,  diseases  of. 

Aconite,  470.   In  spasmodic  laryngitis  or 

catarrhal  croup  very  valuable. 
Apomoei'Hine,  451.   In  laryngitis. 
Benzoin,  compound  tinctueb  op,  422.  In 

laryngitis. 

Bromide  op  potassium,  applied  locally,  148, 
ill  irritability  of  larynx ;  also  use  in- 
ternally. 

Caffeine,  594.   As  anesthetic. 

Cocaine,  GOO.  A  20  per  cent,  solution 
locally,  as  auBSsthetic  for  examinations 
and  operations.  Also  in  irritable  in- 
flammatory states. 

Iodoform,  398.  In  tuberculous  laryngitis. 

lODOL,  399. 

Menthol,  415.   As  pigment. 

Silver,  nitrate  op,  253.   Powdered  or  in 

solution  to  chronically  inflamed  larynx, 

as  in  phthisis. 
Sulphurous  acid,  171.  Inhalation,  spray, 

or  fumigation. 


{See  Poisoning  by 


{See  Poison- 


{See  Leuk^- 


Lead  colic. 

LEAD.) 

Lead  poisoning. 

ING.) 

Leech  bites. 

Silver,  niteate,  2E0. 

Lepra.    {See  Psoriasis.) 

LEUCOCYTHiEMIA. 
MIA.) 

Leucorrhcea. 

Alkameh,  169,  178.  A  weak  injection  when 
excessive  secretion  from  glands  of  oa. 

Alum,  228.  A  drachm  to  a  pint  of  water  as 
injection.   (Sue  mode  of  applying, )).  179.) 

Belladonna,  529.  With  tannin  as  bolus 
whore  neuralgia  or  ulceration  of  os. 

When  disease  due  to  over-secretion  of 
mucous  glands  about  the  os,  and  much 
pain  present,  inject  sodoB  bicarb.,  one 
drachm,  tinct.  bellad.,  two  ounces,  aq., 
one  pint.   {See  ref.)  * 

Bioaebonatb  op  potash  or  soda,  178,  179. 
One  drachm  to  a  pint  of  water  as  an 
injection,  especially  when  discharge 
alkaline  and  copious.   {See  ref.) 

BoRAOio  aciD,  173.   As  lotion. 

Borax,  179. 

Carbolic  acid,  351.   Diluted  as  injection 

for  vaginal  loucorrhtoa. 
Cold  sponging,  72. 

Copper,  278.  Solutions  of  tho  sulphato  as 
injections. 

3a 
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Leucorrhcea — continued. 

Eur.oT,  58!).  Said  to  bo  usoCul  in  some 
cases. 

HTD11ARTI3,  590. 
Ikon,  237.  IntciTiftlly. 
iiHAi),  2H.   As  injections. 
LiME-WATKn,  202.   As  injection. 

PnOSI'KATK  OF  I.IMH,  207. 

Tannin,  337.  As  injection.  Il'  oa  nlccrated 
a  suppository  of  tannin  and  cocoa-nut  fat 
to  mouth  of  uterus. 

Zinc,  suiiPnATE  or,  280.  Sometimes  added 
to  alum  injections. 


LEUKiEMIA. 

Aksenic,  298. 
Bed  donk-maerow,  C03. 
mia  of  infants. 

Lice. 


In  pscudo-lcukee- 


EsKENTiAL  OILS,  258,  421.  Tlio  body-louse 
may  be  killed  by  essential  oils,  as  rose- 
mary, or  by  powdered  pyrothrum,  or  by 
ointment  of  staphisagria. 

The  under  linen  should  always  bo 
boiled. 

Mercuut,  258.  Nitrate  of  mercury  oint- 
ment or  corrosive  sublimate  wash  for  lice 
on  all  parts  of  the  body. 

  200.  The  oleate  destroys  lice  im- 
mediately, and  simultaneously  kills  the 


Lichen. 

Alkalies,  176.    (Sec  Pruritus.) 
Arsenic,  300.   Sometimes  useful. 
Canthaeides,  435.  Internally. 
CnLOBOPOBM,  305.   As  ointment  to  allay 
itching. 

Ctanide  op  potassium,  551.  Or  hydrocy- 
anic acid.    (See  Pruritus.) 

Merouey,  257.  Cfilorael  and  nitrate  of 
mei'c.  oint.  may  be  mixed,  and  tar  oint.  is 
sometimes  added,  in  patches  of  obstinate 
lichen,  especially  of  the  hands,  oven 
when  not  syphilitic. 

Silver,  nitbatb  of,  251.  The  nitrous  ether 
solution  to  be  painted  every  day  or 
second  day  on  a  patch  of  lichen  the  size 
of  the  palm  with  excessive  irritation. 

SutPHiDBs,  122.  As  baths. 

Wakm  bath,  67. 

Liver,  diseases  of. 

Ammonium  chlobidi:,  211.  In  congestive 
stage  of  cirrhosis,  and  in  hepatic  conges- 
tion threatening  abscess. 

EcoNTMCs,  637.  As  hepatic  stimulant— 
probably  inferior  to  mercury  and  podo- 
phyllum. 

Iodoform,  398.   In  cirrhosis. 

Nitric  acid,  165.  In  long-standing  dis- 
eases, as  congestion  and  cirrhosis,  it  will 
augment  flow  of  bile  after  liver  has  struck 
work  from  excessive  use  of  mercury. 

Phosphate  of  soda,  217.  In  10  gr.  dose  in 
milk  for  children  passing  pasty  white 
stools. 

Sulphates,  214,  215,  216.  In  purgative 
natural  waters — small  doses  oft  repeated ; 
sulphate  of  potash  occasionallypoisonous. 
(Seo  Carlsbad  Treatment,  p.  215.) , 

Lobular  pneumonia.  {See 
Bronchitis.) 

Lochia,  suppression  op. 

ACTiEA,  405. 


Locomotor  ataxy. 

ANTiiTiiiNE,  622.   For  pains. 
Calabar  jjkan,  506.   Has  proved  very  bcno- 
ficial. 

Loins,  pains  in. 

Lead,  244.  As  Iplastor,  ■when  pain  due  to 
weakness,  better  than  a  jiitch  ])laster. 

Also  useful  when  pain  due  to  uterine 
disease  or  piles. 

Lumbago, 

AcTiP.A  EACEMOBA,  465.  Said  to  subdue 
lumbago  more  effectually  than  any  other 
remedy. 

AcupcNciuBE,  90, 102.  Succeeds  best  when 
loin  muscles  of  both  sides  affected,  pain 
being  most  severe  on  to-and-fro  move- 
ment. Needle  to  be  run  an  inch  or  more 
over  seat  of  greatest  pain  on  each  side. 
Sometimes  on  withdrawal  cure  is  com- 
plete. When  sciatica  associated  with  it, 
lumbago  hard  to  cure.  Acupuncture 
useless  when  high  fever,  or  when  acute 
rheumatism  is  commencing  (p.  103). 

Belladonna,  103,  52-1.  As  plaster  verj' 
valuable  for  persistent  remains  affecting 
a  small  spot. 

Capsicum,  432.  A  strong  infusion  applied 
on  lint. 

Ether  speat,  90,  102.  Locally  applied  as 
freezing  mixture.  Also  freezing  with  ice 
and  salt  (p.  102.) 

Faradization,  102.  Almost  as  successful  as 
acupuncture. 

Galvanism,  83,  84,  90.   Highly  useful. 

GuiACUM,  463. 

Hoi  FLAT  iron,  102.  The  back  to  be  ironed, 
a  piece  of  brown  paper  intervening. 

Ice  and  salt,  90.  Locally  applied  as  freez- 
ing mixture. 

Iodide  of  potassium,  144. 

Moephia,  563.  Hypodermically  injected, 
often  successful  at  once. 

Nitrate  of  potash,  221.  Ten  grains  hourly 
or  every  two  hours,  when  urine  scanty 
and  high-coloured,  becoming  turbid  on 
cooling.  .  , 

Plaster  oi'  lead  ob  pitch,  103.  Applied 
after  cure  effected. 

Poultices,  83,  84.  Very  hot.  Should  be 
continued  for  three  hours,  then  the  skin 
covered  with  flannel  and  oiled  silk. 

Quinine,  611. 

Salicylate  of  soda,  618. 

Salol,  619.   10  to  15  grs.  hourly. 

Thermic  hammer,  103. 

TuBKisH  bath,  79. 

Turpentine,    417,  419.     In  twenty-drop 

dosGS 

Veratrum  viride,  453.  As  tincture,  said 
to  be  useful. 

Lungs,  hypostatic  congestion 

OF. 

Blisters,  107.  Flying  blisters  to  chest  and 
perhaps  along  pneumogastric  nerves. 

Lungs,  inflammation  of.  {See 
Pneumonia.) 

Lupus. 

Arsenic,  290.   Arsenious  acid  as  a  caustic. 
Blisters,  110.  In  erythematous  lupus. 
Carbolic  acid,  349.  tr^ 
Iodine,  132.    As  tincture  or  hnunont  to 

edges  and  around. 
lODoroBM,  397. 
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Lupus — contimied. 

Lkad,  213.   Liq.  plumlji  with  one  or  two 

pwta  glycerino,  applied  warm  after  crusts 

removed  in  iiiildor  forma. 
Mki£CUuy,  253.   Ointments  in  orythomatous 

lupus— calomel  oint.  in  scrofulous  and 

tubercular  lupus  of  childreu. 
Acid  nitrate  for  touching  summit  of 

tubercle ;  if  application  painful,  cover 

spots  with  collodion. 
Sit-vKB,  jTiiBATK  OF,  251.    A  woak  solutiou 

gradually   strengthened   in  suporllcial 

kinds  of  lupus. 
Thyeoid  KXTiiACT, obi. 
Zinc,  279.   Chloride,  iodide,  and  nitrate 

locally. 

Lyimphadenosis. 

Absenic,  20S. 

Lymphatics,  inflammation  of. 

BELLADONirA  ¥0JIF.KTATI0XS,  83. 

Malaria.    {See  Ague.) 

Iodine,  13G. 

Quinine,  COS,  609.  And  allied  alkaloids  (aeo 
Ague) ;  also  for  neuralgia  dependent  on 
malarial  poison. 

TcBKisn  BATH,  77.  The  cautious  use  of,  for 
those  suffering  from  various  diseases 
caused  by  long  residence  in  a  tropical 
climate. 

Malignant  pustule.    (See  An- 
thrax.) 

Malnutrition.    {See  Debility.) 

Mamalvry  gland.    {See  Glands.) 

Mammary  abscess.     {See  also 
Breasts,  inflammation  of.) 

AMMONHjjr,  CAEBONATE  OF,  191.   As  fomen- 
tation. 
Belladonna,  123,  525. 

Mercoey  axd  moephia,  oleatk  op,  260 
Locally. 

SoLPHiDE  OP  CALCIUM,  125.  Internally— 
occasionally  the  pain  is  temporarily  "in- 
creased. 

Tobacco,  496.  The  leaves  as  a  poultice. 

Mania,  acute. 

AcTJEA,  466.  After  confinement  or  during 
pregnancy.  ° 

Antimony,  tabtak  emetic,  238.  In  puer- 
peral and  other  forms. 

Bromide  of  potassium,  158.  In  puerperal 
mania  and  nymphomania ;  also  in  other 
forms  of  mania. 

Cannabis  indica,  684.  A  drachm  of  the 
tmct.  with  a  drachm  of  bromide  of  potas- 
sium. 

Chlobal,  381.  In  acute  and  puerperal 
mania.  ' 

Cold  douche,  73.  In  maniacal  delirium- 
place  patient  in  a  warm  bath  durinir  the 
application.  ^ 

CONIUM,  502. 

Croton  OIL,  331.  As  a  purgative— a  quarter 
or  third  of  a  minim  every  hour 

DUBOISINE,  651. 

Gelskmium,  522.   When  sleoplosanesB, 

llYOSCYAMtNE   AND  HYOSCINE,  617.  519.  In 

violent  intermittent  forms. 
HroscYAMus,  617.    To  produco  Sloop  and 
calm  violent  delinum. 


Mania,  acute— conim«ed 

MoiiPHiA,  561,  500.  Ilypodermically  to  in- 
duce slooij,  etc. 

Opium,  501.  Many  cases  may  bo  satis- 
factorily treated  with  opium  "and  tartar- 
emetic. 

PAEALDEnYDB,  387.  DoSQ  45-120  min.  as 
hypnotic. 

Pack,  tuk  wet,  58.  In  certain  cases  of 
insanity  with  maniacal  excitement:  safety 
of,  when  propgrly  applied. 

Measles. 

AcoNiTi!,  473.  To  moderate  the  catarrh  and 

bronchitis. 
Antifebeine,  623,  021.    Also  Antipyrine. 
Oakbonate  op  ammonium,  197.    In  'three  or 

live  grain  doses,   every  two  or  three 

hours. 

CoD-LivEE  OIL,  325.  In  soquelfD  of  measles. 
Gold  BATn.APPDsioN,  etc.,  59.  At  commence- 
ment. 

Fat,  320.  Hands  and  feet  to  bo  nibbed 
with  a  Arm  fat  to  remove  heat  and  tight- 
ness produced  by  rash. 

Iodine,  135.  Tinct.,  inhalation  for  hoarse- 
ness and  wheezing. 

Mustard,  431.  As  Ijath  on  sudden  retro- 
cession of  rash. 

Paokino,  57.  Especially  on  retrocession  of 
rash. 

Purgatives,  218.  Must  be  given  with 
caution. 

Veratrum  tiride,  4>62.  Has  been  em- 
ployed. 

Megrim  and  Migraine.  {See  Sick 
headache.) 

Melancholia. 

Bromide  of  potassium,  153.  For  towns- 
people, especially  women,  with  unen- 
dui-able  despondency. 

Camphor,  414. 

Morphia,  565.  Hypodermically  useful  in 
patients  with  a  peculiar  idiosyncrasy. 
(Sec  also  567.) 

Mu.sK,  429.  Also  castoreum. 

PHOspnoEus,  316. 

Meniere's  Disease.    {See  Ver- 
tigo, AURAL.) 

Meningitis. 

Antimony,  283.  Tartar-emetic  ointment  as 
counter-irritant  to  scalp  in  tubercular 
meningitis. 

Beomide  op  potassium,  152.  In  the  con- 
vulsions after  simple  meningitis. 

Croton  oil,  331.  Internally  in  hydroce- 
phalus supiMSod  to  remove  excess  of 
fluid. 

Ice,  83.  In  a  bag  as  a  cap. 

Menopause. 

LIFE.) 

Menorrhagia. 

AcT.EA,  465.  For  hoadaoho  aceompanvintr 
profuse  menstruation. 

Bromide  of  potassium,  15G.    Most  useful 
in  young  women  ;  if  loss  only  at  natural 
period,  commence  bromide  a  week  before 
and  discontinue  when  it  has  ceased  till  a 
week  before  next  time. 
It  loss  occur  every  two  or  throe  weeks. 


{See  Change  of 
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Menorrhagia — continued. 

pivo  bromido  coiitiimonsly — 10  gr.  dose, 
but  more  when  oi'Kixnio  clianKOS  in  womb. 

Cannauis  iNniCA,  585.   Very  useful. 

C'HLOiiiDB  OF  AusioNiUM,  211.  Foi'  hoad- 
aches; 

Digitalis,  488.  Permanently  efficacious 
when  110  orpcanic  iliseaso,  often  tem- 
porarily so  when  tliore  is. 

BiiGOT,  688.  Of  Rroat  use  in  all  forms,  oven 
when  the  hajmorrlmgo  proceeds  from 
tumours. 

Hamamki.is,  31.2.   Or  hazeline. 

Hyduasi'IB,  590. 

Ipecac  OANH A,  419.   In  flooding. 

Ihon  pbh  chloride,  230.  Inject  into  uterus 
in  flooding  after  delivery. 

Lkmons,  1G8.  Sucking— a  domestic  remedy. 

Oir-  oi?  CINNAMON,  424.    Drachm  doses. 

Opium,  568.   In  Hoodingr  after  confinement. 

Phosphate  of  iime,  207.  In  anaimia  from 
excessive  menstruation. 

Quinine,  611.   Has  been  recommended. 

Spinal  noT-WATEu  bag,  92.  To  lower  dor- 
sal and  lumbar  vortobra>. 

Sulphuric  acid,  108. 

Ta-Nbin  and  gallic  acid,  mo. 

Menstruation,  disorders  of. 
{See  Amenorrhea  and  Me- 
norrhagia.) 

Mesenteric  disease.  {See 
Glands.) 

Micturition,  frequent.  {Sec 
Incontinence  of  urine.) 

Canthaeides,  43G.  In  women  who  micturate 
too  frequently  or  involuntarily  on  cough- 
ing from  weakness  of  sphincter.  One-  or 
two-drop  doses. 

Micturition,  painful. 

Alkalies,  185.  When  caused  by  uric  acid 
in  spicular  crystals  in  young  male  chil- 
dren. 

The  citrates  are  best  suited  for  this, 
Camphob,  414. 

Cannabis  indica,  584.  Said  to  relieve  dys- 
uria  and  strangury ;  bloody  urine  said  to 
be  a  special  indication  for  this. 

Cantharides,  436.  A  drop  of  the  tincture 
(sometimes  five  requii-ed)  three  times  a 
day  for  frequent  desire  to  micturate  with 
pain. 

Migraine.  {See  Sick  headache.) 

Milk,  excessive  secretion  of. 
{See  Lactation,  excessive.) 

Milk,  to  promote  secretion 
of. 

.Tabor ANDi,  611. 
Phosphate  op  lime,  207. 

Miscarriage,  to  prevent. 

Act;f.a,  405. 

Mosquitoes. 

Carbolic  aciti,  353.  A  weak  solution 
sponged  over  the  body  to  keep  oIT  mos- 
quitoea. 


diseases 

Mouth,  diseases  of.    {See  also 
Stomatitis.) 

Arsenic,  292.  In  a  peculiar  circular  rash  on 
the  tongue,  usually  in  children  associated 
with  stomach  or  intestinal  disturbance,  or 
a  body  rash ;  also  in  sloughing  of  the 
mouth  or  throat,  cancruia  oris,  etc., 
p.  305. 

Borax,  180. 

CnLORiTB  OP  POTASH,  222.   In  ulceration  of 
gums  and  the  parts  of  the  tongue  and 
check  in  contact  with  this. 
In  follicular  and  phagedenic  ulceration. 

CiiiiOniNK  SOLUTION,  130.   In  Ulceration. 

Cocaine,  601.  A  solution  painted  over  fis- 
sures, ulcers,  and  painful  swellings  on 
tongue,  lips,  or  mucous  membrane  of 
cheeks.   Must  bo  repeated. 

Creasote,  315.  Or  carbolic  acid  gargle  or 
wash  in  sloughing. 

Lime-water,  202.  In  inflammatory  and 
ulcerative  diseases. 

NiTBic  ACID,  102.  When  reddened,  inflamed 
an<l  glazed  raucous  membrane. 

Salicylic  acid,  013.  One  part  (dissolved 
in  alcohol)  to  250  of  water  in  catarrhal 
stomatitis  and  thrush. 

Silver,  nitrate  of,  252.  Applied  to  ulcers 
of  mouth. 

Sulphate  of  copper,  278.  Applied  solid  to 
indolent  sores  of  tongue. 

Solution  painted  over  edges  of  gums  in 
ulcerative  stomatitis,  but  generally  dried 
alum  is  better. 

Mucous  tubercules.   {See  Sy- 
philis.) 

Multiple  neuritis. 

Stetchnine,  576, 

Mumps. 

Meeouet,  276.  The  third  of  a  grain  of  grey 
powder  three  or  four  times  a  day  very 
useful  relieving  pain  and  swelling. 

Pilocarpine,  513. 

Muscles,  stiffness  and  aching 
of,  from  exertion. 

Arnica,  57. 

Dripping  wet  sheet,  67.   Well  rub  after- 
wards. 
Turkish  bath,  78. 

Myalgia. 

AcTiEA,  486. 

Belladonna,  84,  624.  Often  successful  as 
liniment,  though  sometimes  an  opium 
liniment  better. 

Camphor,  411. 

Chloridb  of  ammonium,  211. 

Ether,  84.    As  spray. 

Iodine,  133.  The  ointment  for  pain  in  the 
muscles  of  the  chest,  these  being  tender 
on  pressure,  though  the  skin  may  bo 
pinched  without  pain. 

Menthol,  415. 

Opium,  654.  Poultices  or  frictions  wiiu 
laudanum. 

Poultices,  83,  84.  Very  hot,  followed  by 
apjilication  of  lint  and  oilskin, 

TuitPENTINE,  417. 

Myxcedema. 

TnXBOlD,  TREATilENI  OF,  669,  660. 
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NiEVUS. 

Zixc,  279.  Chloride,  ioilulo,  and  nitrato 
locally. 

Nephritis.    {Sec  Bright's  Dis- 
ease.) 

Nervous  headache.    {See  Sick 
Headache.) 

Nervousness. 

BfloMiDK  OP  roTASsiDM,  153.  Especially  for 
women  who  are  despouiicnt,  irritable  and 
sleepless  from  ovcrworlj,  prief,  worry, 
etc.,  often  connected  with  mifjraino. 

CntoHAt,  383.  When  restlessness  and 
irritability. 

CnDoiiOFOKM,  36G.  As  spirits  of  chloroform 
internally. 

Cold  spongixg,  72.  "When  from  close  rooms, 
etc. 

MoKPHiA,  565,  5GG.    (See  ref.) 
SpARTEiifE,  404.   In  general  nervous  excite- 
ment. 

Nettle  rash.  {See  Urticaria.) 
Neuralgia. 

Acokite,  460.  As  ointment  or  liniment, 
especially  when  fifth  nerve  affected,  also 
in  neuralgic  sick  headache— sometimes 
yeratria  better,  407.  Spinal  irritation  and 
intercostal  neuralfjia general ly  yield  better 
to  belladonna  preparations.  Sometimes 
internally,  474. 

Acupunoiukk,  104.  At  "  coiTesponding 
spot "  on  the  opposite  side. 

Alcohol,  359.  With  much  volatile  ether- 
care  must  be  taken  in  prescribing  it. 

autifebhine,  623. 

Antipybine,  622. 

Aksen ic,  309.  In  various  neuralgias,  also  in 
angina  pectoris. 

Atropia,  537.  Trousseau's  method— "ive 
one  fifth  gr.  extr.  bell,  every  hour  till 
giddiness  induced,  then  lessen  dose,  but 
continue  the  medicine  for  several  days. 

Belladonna,  52^1  and  537.  The  linimeiit  or 
the  omtment  of  atropia  sometimes  use- 
ful. 

CAMpnoB,  411. 

Cawk-abis  indica,  534.  Has  been  found 
nsctnl. 

Capsicum,  432.   A  strong  infusion  on  lint 

covered  with  gutta  pei'cha. 
Carbonic  acid  gas,  115.    Injected  into 

vagina  for  neuralgia  of  uterus. 
Chamomile,  627.  In  neuralgia  of  the  fifth 

nerve. 

Chlohal,  3S3.   Sometimes  relieves. 

Rubbed  with  an  equal  weight  of  cam- 
phor  or  menthol  and  painted  on  painful 
part  or  gently  rubbed  in,  often  useful  in 
neuralgia,  pleurodynia,  and  toothache. 
Chlobate  of  potash,  223.    Has  been  re- 
commended in  facial  neuralgia. 
Chlohide   of  ammonium,  211.    In  half- 
drachm  doses  In  facial  neuralgia,  much 
used  also  for  all  neuralgias. 
Chloroform,   365.     Occasionally  useful 
locally.  As  sprayfor  neuralgia  of  uterus. 
Two  or  three  drops  on  cotton-wool  in  ear 
for  face-ache  and  toothache. 

  374.  Inhalation. 

- — 376.    Subcutaneonsly.  (Sceron 
Cocaine,  602.    ■  to  J  gr.  in  solution  hypo- 

dermically  in  course  of  nerve 
Conium,  501,  502.   Internally  ;  klso  in  tic 

COCNIEB-IBRITATION,     109.      A    blistcr  'tO 


Neuralgia — continued. 

temple  or  behind  the  car  of  tho  greatest 
servico  in  frontal  and  facial  neuralgia — 
that  depending  on  a  diseased  tooth  often 
yields  to  a  blister,  also  tho  migratory 
neuralgic  pains  in  nervous  women  and  the 
intercostal  neuralgia  loft  by  shingles. 
Bliatei's  should  be  applied,  according  to 
Anstie,  to  a  posterior  branch  of  the  spinal 
nerve-trunk  from  Which  the  painful 
nerve  issues. 

If  blistering  paper  does  not  succeed 
in  neiirnlgia  a  stronger  preparation  to  bo 
tried. 

CKoroN-cnLOBAL,  391.  rive-grain  doses, 
especially  in  facial  neuralgia ;  in  that  duo 
to  carious  teeth  ;  in  that  of  the  neck  and 
back  of  head ;  in  dysmenorrhoeal  neuralgia, 
and  in  epileptiform  tic.  Croton-chloral 
moy  be  combined  with  gelsemium. 

Also  in  pain  in  occipital  and  auricular 
nerves,  395. 

Bkqot,  689.   Said  to  bo  useful. 

Mthee,  370.  As  spray  sometimes  relieves 
permanently,  often  only  temporai'ily. 

BXALGINE,  624. 

Gelsemium,  613.  In  non-inflammatory 
toothache  and  neuralgia  of  nerves  supply- 
ing teeth  and  alveolar  processes. 

  522.   When  dental  nerves  afifected  even 

where  carious  teeth.  Sometimes  toxic 
doses  required.  Said  to  be  useful  in 
ovarian  neuralgia. 

Hydeocyanio  acid,  651.  And  cyanide  of 
potassium,  formerly  employed  locally. 

Hyoscyamus,  647. 

Ice,  89.   Locally  in  neuralgia  of  testes. 
Iodoform,  397.    As  saturated  solution  in 

chloroform,  locally. 
Iron,  236.  When  associated  with  ansemia, 

but  no  organic  cause.    Moderate  doses 

only  required. 
Menthol,  415. 

Methyl  chloride,  377.  As  spray  esp.  in 
sciatica.    (Sec  rcf.) 

Morphia,  oleate  of,  261.  One  or  two 
grains  to  a  drachm,  locally. 

NiTKiTE  OF  AMTL,  403.  Iiihalation  when 
fifth  nerve  affected. 

Oil  of  peppebmint,  421.  To  be  painted 
over  the  part  in  facial  neuralgia. 

Opium,  554,  503.  Or  a  hypodermic  injection 
of  morphia — sometimes  a  single  injection 
will  cure  old-standing  cases,  if  not  it  may 
be  repeated  every  second  day  or  so  for 
some  time.  (See  also  Whitla's  method, 
563.) 

Phenacetine,  033. 

PnospHOKUs,  315.  From  1-lOOth  to  l-12th 
grain  every  three  hours.  Very  useful  in 
all  forms  of  neuralgia,  especially  when  un- 
complicated. 

Quinine,  609,  010.  In  periodical  neurn,lgia, 
whether  malarial  or  not.  largo  doses 
should  bo  given  just  before  the  expected 
attack. 

Useful  also  in  small  frequently-repeated 
doses  in  other  neuralgias,  especially  of  the 
supra- orbital  nerve. 

Salicylate  of  boda,  618.  Inferior  to  other 
remedies. 

Salol,  619. 

Stramonium,  550.    Has  beon  used. 

TUBPENTINU,  417. 

Valerianate  of  zino,  427.  Or  valerianate 
of  ammonia  in  neuralgia  of  face  or  head. 

Vebatkia,  454.  An  ointment  of  tho  phar- 
macopccial  strength  enough  for  the  face, 
but  stronger  ones  necessary  Ibr  sciatica 
and  other  neuralgias,  also  for  tho  pain 
conKor|Uont  on  shingles. 

 453.   Tinct.  of  voratrum  virido  said  to 

be  useful. 
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Neukastiienia.     (See  Exhaus- 
tion.) 

Nightmare. 

BrOMIDB  01'  POTASSIUM,  155. 

Night  screaming, 

BllOMIDE  OP  POTAHSIDM,  155.     Ill  CljiUlfOn's 

attiioks  of  night  screatninK  ol'ten  assooi- 
atod  with  squinting.  Digoativo  organs  to 
be  attended  to  also. 

Nipples,  sore. 

Abnica,  317.   The  cerate. 
Brandy-ano-wateb,  201,  351.  Tobousodas 

lotion  before  delivery  and  after  each 

sucking  to  prevent  cracking.  Nipples 

should  be  washed  and  dried  immediately 

after  child  is  removed. 
OoLLODioir,  317.     Sometimes  applied  to 

chapped  nipples. 
Gltcerine  oi'  STABCH,  317;  or  this  with 

eau  de  Cologne. 
J.istE-WATEE,  201.   As  lotion. 
SuLpnuRons  acid,  170.    Solution  neat  or 

dUuted,  constantly  applied. 
 317.   With  equal  quantity  of  glycerine 

as  lotion. 

Zinc  shield,  201.   Constantly  worn. 

Nodes.    {See  Periostitis.) 

Iodide  or  potassium,  143,  117.  As  oint- 
ment in  conjunction  with  internal  use. 

Mercury,  oleate  of,  200.  Externally  very 
valuable. 

Nose,  diseases  of. 

Ammonia,  195.  Inhalations,  in  pain  and  in- 
flammations of  nose  and  frontal  bones. 

Cod-liver  oil,  326.   For  chronic  discharge. 

Glycerine  op  t.innin,  335,  336.  For  brush- 
ing out  inside  of  nose  when  excoriated 
after  measles,  scarlatina,  etc.  Also  for 
impetiginous  eruptions  of  inside  of  nose, 
most  severe  where  hair  grows — epilation 
sometimes  needful.  Glycerine  of  starch 
or  zinc  ointment,  applied  often,  is  a  good 
supplementai'y  application. 

 33().  In  the  discharge  of  greenish-black 

stinking  mucus. 

Iodoform,  396. 

NosE-BLEEDiNG.  {See  Epistaxis.) 
Nutrition,  impaired. 

Cod-liver  oil,  325,  326  ot  seq.  Especially 

in  children. 
Lime,  201.   As  lime-water  or  carbonate  of 

lime.   Small  doses  as  good  as  lai-ge. 

Nymphomania. 

Bromide  of  potassium,  150.  Large  doses 
required,  at  least  twenty  grs.  three  times 
a  day. 

Camphob,  414. 

Obesity. 

Alkalies,  184.  Solutions  of  oxides  orbicar- 
bonates.    Use  very  questionable. 

  181.   Liquor  potassa;.   This  usually, 

however,  fails. 

Diet,  halisdury,  008,  669. 

TUYROID  extract,  Clil. 

Turkish  uaths,  modified  form,  79. 

ViNKGAR,  165.  A  remedy  to  bo  strongly 
condemned,  as  it  only  reduces  obesil,y  at 
the  expense  of  serious  injury  to  the  body. 


DISEASES 


CEsophagus,  stricture  of. 

NuTBiTivK  BNKMATA,  100.  When  swallow- 
ing im)jos8iblc. 

Onychia.    {See  Paronychia.) 
Oi'iithalmia. 

Alum,  220.  Eight  grains  to  one  ounce 
applied  every  quarter  or  half  hour  in 
simple  and  especially  in  purulent  oph- 
thalmia of  children. 

Antimony,  289.  As  tartar-emetic  l-3Cth  to 
l-48th  grain  three  or  four  limes  a  day  in 
strumous  ophthalmia.  Sharp  purgation 
at  commencement  useful. 

Carbonic  acid  gas,  115.  Said  to  relieve 
Ijain  and  photophobia  of  scrofulous  oph- 
thalmia when  applied  to  the  eye. 

Cocaine,  699.    In  gonorrhoeal  ophthalmia. 

Cod-livbr  oil,  325.   AVhen  strumous. 

Opium,  disagreeable  symptoms 
OF.    {See    Poisoning  by 

OPIUM.) 

Orchitis. 

Antimony,  289.   As  tartar-emetic  in  acute 

orchitis.    {See  Inflammation.) 
Ice  locally  applied,  89.  Also  in  neuralgia 

of  the  testis. 
Mebcuby,  oleate  of,   201.     In  syphilitic 

orchitis. 

Otitis.   {See  Ear,  diseases  of, 
and  Otorrhoea.) 

OTORRHffiA.    {See  also  Ear,  dis- 
eases op.) 

AcoNiTK,  .176,   In  otitis. 

Alum,  226.    Strong  solution  (sixty  grains  to 

one  ounce)  but  inferior  to  glycerine  of 

tannic  acid. 
CoD-LivEB  OIL,  325.   When  chronic. 
Glycerine  of  tannin,  330.   Meatus  to  be 

filled  and  joluggod  with  cotton-wool — not 

in  acute  inflammation  ot  meatus. 
Hydrastis,  590. 

Lead,  2^13.  Solutions  of  acetate  or  diacetate 
as  injection,  especially  when  acute  stage 
just  subsided — in  later  stages  stronger 
astringents  needed. 

LiME-wATEK,  202.  As  a  wash  when  active 
inflammation  present.  In  chronic  cases 
far  inferior  to  astringents  such  as  glycer- 
ine of  tannin. 

Ovarian  neuralgia. 

Gelsemium,  523.   Said  to  be  useful. 

Ovarian  tumours. 

Iodine,  134,  Ten  oz.  of  tincture  injected 
after  tapping. 

Overwork. 

Bbomide  of  potassium,  153.  When  insom- 
nia, bad  dreams  and  irritabilty. 

Opium,  666.  A  drop  of  laudanum  with  two 
of  tinct.  nucis  vom.  three  or  four  times  a 
day  for  headaches  with  flushings  and 
dysiiepsia,  etc. 

Phosphate  ok  lime,  207.  May  be  combined 
with  phosphate  of  iron  anil  carbonate  o£ 
lime.  A  grain  of  each  for  a  dose. 
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Overwork — continued. 

Pnospitoiius,  316.     In    depression  I'rom 

overwork. 
Ska-batiung,  Bi. 

SiTz-iivrir,  75.  For  ton  minutes  at  70°  to 
80°  on  return  from  business  tiretl  and 
irritable.   Half  hour  before  dinner. 

Ox^VLURIA. 

MiiTBRAi,  AoiDs,  161.  Wheu  eruotations  of 
sulpliurotted  hydrogen. 

OZCENA. 

Acetate  of  alujiina,  227.  Irrigation. 

Alum,  227.  Nose  to  bo  well  irrigated  with 
a  solution,  a  drachm  to  a  pint. 

Bismuth,  240.  With  equal  quantity  of  Vene- 
tian talc  in  chronic  non-syphilitic  ozoena 
to  be  snuffed  up  after  clearing  the  nose 
by  strongly  blowing  it.  Mercurial  pow- 
ders better. 

BoBic  Acid,  173,  227.  As  injection. 

BoEOGLTCBHiDE,  174.   As  injection, 

Caebolic  Acid,  227,  351.  A  weak  solution 
as  injection. 

GLTCEsrN-E  OF  TAS-imr,  227.  Ii-rigation, 

Iodine,  135.  In  chronic  forms  nose  to  be 
flushed  with  solution  of  salt  containing 
a  few  drops  tinct.  iod. 

lODoroEir,  396. 

Iboh-,  230.  Spray  of  the  subsulphato  in 
chronic  form. 

Meeouet,  203.  White  or  red  precipitate 
ivith  58  times  its  weight  of  sugar  snuffed 
up  after  clearing  the  nose  in  the  non- 
syphilitic  form. 

  263.    Ointment  of   the    nitrate  in 

syphilitic  form.    (See  SyphQis.) 

Peemanganate  of  potash,  227.  Weak 
solution  of. 

Salol,  619.   As  snuff. 

Tannin,  335.  Or  glycerine  of  tannin, 
even  if  syphilitic. 


Pain.   (See  Colic,  Gall-stones, 
Myalgia,  Neuralgia,  etc.) 

Anttfebrine,  623. 
ANTiprniNE,  622. 

BuLtADONNA,  62-1,  637.  Best  remedy  for 
every  kind  of  pain  in  pelvic  viscera 
(Anstie). 

BltOMIDES,  LOCALLY,  148. 

Carbolic  Acid,  349.   As  local  anajsthetic. 

Chloeal,  382.  Sometimes  relieves  neural- 
gia, chronic  rheumatism,  gall-stones, 
colic,  gastralgia,  and  even  pain  of  can- 
cer. 

CHLORoroBM,  365.  Locally,  generally  in- 
ferior to  other  anassthetics. 

  365.     Two    or    three    drops  on 

cotton- wool  introduced  into  the  ear  for 
face-ache  or  toothache. 

Vapour  on  raw  surface  of  cancers,  neu- 
ralgia of  nterns,  a  photophobic  eye,  etc. 

—  369,  ct  scq.  As  vapour  to  produce 
general  anajsthesia.  (Sec  ref.  for  full 
directions.) 

  374.  Inhalation  in  renal  and  biliary 

colic,  and  other  colic  or  pain. 

CoNiUM,  498,  601.  In  cancer,  rheumatism, 
neuralgia,  etc. 

Ether,  90,  376,  378.  As  spray  for  local 
antcsthesia  ;  also  inhalation  to  produce 
general  aniusthesia.   (Sco  ref.) 

Kxaooink,  624. 

IlYDEocyANio  ACID,  652.   In  gastric  pain. 
Ice  and  salt  mixture  ron  pain  op  opeua- 
TioNS,  90.  Thus  in  paracentesis,  etc. 


Pain — continued. 

Iodine,  133.    (Sec  Myalgia.) 

Iodide  of  potassium,  145.  In  nocturna 

pains  of  syphilis. 
Iodoform,  396.    A  suiipository  in  painful 

diseases  of  rectum  and  bladder. 
Menthol,  415. 

Methyl  chloride  sprat,  90,  377. 
MusTiUtD,  430.  For  locaUzed  pain. 
Opium,  554.  Poultices  containing  lauda- 
num used  in  inflammation.  Linim.  opii 
rubbed  in  relieves  neuralgias,  pleuro- 
dynia and  myalgia ;  preparations  of 
opium  or  morphia  are  applied  to  irritable, 
cancerous  and  simple  sores. 

  563.     The  hypodermic  injection  of 

morphia  extensively  employed  to  relievo 
pain.  The  unpleasant  symptoms  often 
accompanying  its  administration  may 
usually  be  obviated  by  combining  it  with 
a  twentieth  part  of  atropia.  At  first  not 
more  than  a  sixth  of  a  grain  of  morphia 
should  be  injected.  A  single  injection 
sometimes  cures  recent  and  even  long- 
standing sciatica  and  nem-algia.  Useful 
in  lumbago,  pleurodynia  and  toothache. 
Occasionally  required  in  pleurisy  or 
loneumonia  if  the  suffering  is  severe  or 
persistent.  Valuable  in  renal,  biUary 
and  intestinal  colic. 

■       558.    An  injection  of  laudanum  and 

starch  useful  in  pain  of  bowels  or  organs 
near  the  rectum,  such  as  cystitis  or 
uterine  diseases ;  opium  and  gall  oint- 
ment excellent  for  painful  bleeding  piles 
and  fissures  of  anus. 

  568.    In  chronic  cases  it  is  best  to 

try  first  all  other  methods  of  easing  pain, 
as  an  opiate  soon  loses  its  influence. 

Phenaoetine,  623. 

Plasteks,  lead,  etc.,  244. 

Stramonium,  550.   As  ointment. 

Tobacco,  495.   Ointment  made  from. 

Turkish  iuths,  76.  Pain  in  seat  of  old 
wounds. 

Warm  injections,  99.  Soothe  the  pain  of 
cystitis,  prostatitis,  abscess  of  the  pros- 
tate and  pelvic,  and  abdominal  pains 
generally. 

Palpitation. 

Aconite,  475. 

Camphor,  414.   In  nervous  palpitation. 
Eucalyptus,  420.  At  change  of  life. 
Hot  foot-bath,  68. 
Musk,  429. 
Sparteine,  494. 

SriiopitiNTHus,  493,  In  cardiac  faUure. 

Paralysis.     (See  cdso  Brain, 

PARALYSIS  OS'.) 

Calabar  bean,  505,  506.  In  general  para- 
lysis of  insane,  also  in  progressive  muscu- 
lar wasting  without  much  mental  disorder. 
Also  in  some  cases  of  long-standing 
hemiplegia;  sometimes  in  paraplegia; 
locomotor  ataxy,  and  writer's  cramp. 

Cannabis  indioa,  584.  For  retention  of 
urine  from  spinal  disease.  For  insomnia 
of  general  paralysis  of  insane,  685. 

CouNTER-ijtRiTATiON,  110.  By  blistering 
fluid,  in  peripheral  paralysis  of  seventh 
nerve. 

Ergot,  689.  Said  to  bo  useful  in  para- 
plegia. 

Hyohcyamine,  617,  648.  l-eoth  gr.  daily 
hypodermically,  or  l-60th  gr.  night  and 
morning  by  stomach  in  iiaralysis  ngitans 
and  allied  conditions.  But  symptoms  re- 
cur on  discontinuing  drug. 

UrosciNj!,  540.  lu  paralysis  agitans.. 
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Paralysis — contimted. 

Nux  VOMICA,  576,  577.  Or  strychnia  recom- 
menileil  by  13rown-S(5quar(l  in  paraplegia 
from  softoning  and  wasting  of  cord.  Often 
useful  in  motor  paralysis;  also  in  alcoholic 
paralysis. 

PnosrnoBus,  31G.  In  hysterical  paralysis. 
STBrcHNiA,  576.  In  all  forms. 

Paronychia. 

Mkiicury,  258.  As  ointment  applied  for 
ten  minutes  every  hour.  Poultices  at 
other  times. 

Nm'bate  op  1.KAD,  258.  Dusted  on  diseased 
tissues  night  and  morning. 

Parturition.      {See  Confine- 
ment.) 

Pediculi.    {See  Lice.) 

Pemphigus. 

Arsenic,  308.  Largest  dose  five  min.  liq. 
arsenicalis  three  times  a  day,  not  on 
empty  stomach.    (See  ret.) 

Pericarditis.       {See  Heart, 
DISEASES  of.) 

Periostitis.   {See  Nodes.) 

loDiDT!  OF  POTASSIUM,  143.  In  syphilitic 
children;  also  in  non-syphilitic  periosteal 
thickenings. 

JlEECDnY   AND   MOItPHIA,   OLBATBS    OV,  260. 

Locally. 

Sori  SOAP,  APPLICATIONS  OF,  183. 

Peritonitis.    {See  also  Puer- 
peral peritonitis.) 

Opiuit,  657.  To  quiet  intestinal  move- 
ments. 

PotTLTicBS,  83.  La.rge,  hot,  and  frequently 
renewed.  Should  bo  thin  and  covered 
■with  cotton-wool. 

Perityphlitis.  {See  Typhlitis.) 
Pernicious  ANiEMiA. 

Arsenic,  298. 

Iron.   Of  little  use,  231. 

Red  bone-makkow,  663. 

Perspiration,  excessive. 

Acids,  especially  sulphuric,  167. 
Agamcus,  509. 

Atbopia,  537.  In  sweating  of  phthisis  and 
exhausting  diseases.    (See  Phthisis.) 

Belladonna,  520,  537.  As  liDiment  locally 
to  afTected  part,  also  tincture  internally 
especially  in  weakly  children  who  per- 
spire profusely.  Also  very  useful  where 
the  perspiration  has  caused  the  skin  of 
the  feet  to  peel  off,  leaving  the  dermis  red 
and  tender. 

Goto,  313. 

EnooT,  589.   Said  to  arrest  sweating. 
Htoscinb,  619.   Checks  the  sweating  of 

phthisis. 
Iodoform,  398. 

Lead,  244.  As  ointment  of  equal  parts  of 
omp.  plumb,  and  linseed  oil  spread  on 
linen  and  wrapped  roimd  the  foot  when 
they  sweat— to  bo  renewed  every  third 
day  for  nine  days. 
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Perspiration,   excessive — con- 
tinued. 

Muscakine,  609. 

Oils,  320.  Rubbed  into  the  whole  skin  to 
prevent  sweating  accompanying  exhaust- 
ing diseases,  an  phthisis;  but  tponging 
with  a  weak  acid  better. 

Opium,  569.  As  Dover's  powder,  may  suc- 
ceed after  zinc  has  failed. 

PiCKOTOxiNK,  613.   In      oryj^gr.  dose. 

PiLOOAKPiKK,  613.  In  Jjj  gr.  doses  thrice 
daily. 

Quinine,  611.  In  exhausting  diseases,  as 
chronic  phthisis.  If  a  small  dose  f ail .  one 
of  six  or  eight  grs.  at  once  or  iu  portions, 
repeated  hourly. 

In  many  cases  a  night  draught  of  qui- 
nine, sulphate  of  zinc,  and  sulphuric  acid 
very  useful. 

  604.  3j.  in  Oj.  spirit  for  bathing  skin. 

Salicylic  acid,  614. 

Silver  oxide,  255. 

Sponhing,  very  hot,  68.    In  phthisis. 

Spongins  with  acidulated  watee,  101. 

Tannin  ok  gallic  acid,  340. 

Vinegae,  167.   Dr.  Graves'  formula. 

Zinc  oleate,  416.   With  thymol. 

Zinc,  oxide  of,  283.    In  two-grain  dose 

nightly,  to  control  profuse  colliquative 

sweating. 

 As  a  local  application  as  oxide  or  tetter 

as  oleate,  281. 

Pharyngitis.      {See  Throat, 
sore.) 

Phlebitis. 

A  blister,  109.  Over  course  of  inflamed 
superficial  vein. 

Phlegmasia  dolens. 

Hamamelis,  312. 

Photophobia.  {See  Eye,  diseases 
OF ;  also  Conjunctivitis.) 

PiiTHiRiAsis.    {See  Lice.) 

Phthisis.    {See  Cough,  ILa:MOP- 

TYSIS,  ETC.) 
AcTiEA,  465. 

Agaricus,  609.   In  night  sweats. 
Alcohol,  361.   Brandy  and  milk  before 
breakfast. 

Arsenic,  6.   When  red,  smooth,  clean,  i.e. 

"  irritable ''  tongue. 
  298.   As  cigarettes— caution  required. 

(See  ref.) 

  292.  Useful  in  the  diarrhoea  of  phthisis. 

 309.    Probably  diminishes  temperature. 

Useful  in  chronic  and  in  fibroid  phthisis. 
Atropia,  527.    l-200th  to  1-lOOth  hypoder- 

micall.Y,  or  l-70th  to  l-50th,  or  even,  in 

exceptional  cases,  l-20th  in  pill,  to  check 

excessive  perspiration. 
Belladonna,  524.   Liniment  or  plaster  for 

hyper-sensitiveness  of  the  muscles  of  the 

chest.   Also  internally  and  externally  in 

sweatings,  527. 
Benzoic  acid,  422.   As  inhalation. 
Bismuth,  241.   For  diarrhona  of  phthisis. 
Blisters,  108,  109.    In  chronic  or  fibroid 

phthisis,  avoid  vesication  as  a  rule. 
Brandy,  364.   Or  rum  and  milk  before 

breakfast. 
Cantharides,  437. 

Caedolio  acid,  348.   Disinfection  o£  gputa. 
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pR'tmsis— continued. 

Chalk  mixture,  201'.  In  diarrhooa. 

Chlokidb  of  CALciDsr,  206. 

CnLOROFoiiir,  307.  With  fflycorino  or  honoy 
for  tho  cough  in  flbroirl  phthisis. 

OoD-tiVEB  OIL,  325.  Very  vahiablo  in  nearly 
all  forms  of  this  disoaso,  especially  at  coni- 
mencomout.  (Soo  rof.)  Also  combined 
with  creosote,  328, 

CoxiuM,  as  inhalation,  193. 

CoTo  BARK,  3t3.  To  check  sweating.  Also 
asserted  to  be  useful  in  diarrhoea. 

CouNTEK-iHKiTATioir,  108,  109.  Only  to  re- 
lieve pain  in  acute  foi*ms,  as  iodine  lini- 
ment;  quiets  cough  and  diminishes  ex- 
pectoration in  chronic  or  fibroid  phthisis. 

CUKOSOTAL,  317. 

Ckeosote,  311, 315, 346.  Tar,  or  carbolic  acid 

to  check  expectoration.   In  full  doses  in 

non-febrile  cases  increases  appetite.  Also 

as  inhalation. 
CjtoToir  OIL,  329.    With  or  without  liq. 

potassa)  as  counter-irritant  to  chest. 

Caution  must  be  used. 
EiTEMATA,  657, 658.  Of  starch  and  laudanum 

for  the  diarrhoea. 
Eucalyptus,  426.   Twenty  drops  of,  inhaled 

for  cough  of  chronic  phthisis. 
Gblsemium,  518,  523.    For  the  cough. 
Gltcebine,  332.   In  last  stage,  with  water 

as  wash  for  dry,  shiny  mouth. 
 333.   For  cough. 

GUAIACOL  AKB  GUAIACOL  OABDONATE,  317. 

Htpophosphites,  209,  210.  Of  lime  or  soda 
—should  be  given  alone.  Most  useful  in 
early  stage  and  in  young  subjects.  Also 
as  Fellow's  Syrup,  210. 

Iodine,  109, 132.  As  liniment  painted  under 
clavicles  in  chronic  forms  to  allay  harass- 
ing cough  and  to  check  secretion. 

  135.   As  inhalation  in  chronic  phthisis 

to  lessen  expectoration  and  cough. 

loDOFOHM,  398.  In  turpentine  as  spray. 
Also  given  mtemally. 

lonoL,  390. 

Ipecacuanha,  446.  Spray  to  throat  when 
bronchial  asthma  and  emphysema  com- 
bined with  fibroid  phthisis. 

ALebcuky,  273.  The  hundredth  of  a  grain  of 
corrosive  sublimate  every  two  or  three 
hours  in  diarrhoja. 

MnscAKiNE,  in  night  sweats,  509. 

Opium,  555.  Or  morphia  in  a  viscid  vehicle 
for  cough,  especially  where  this  is  due  to 
inflamed  condition  of  throat— morphia 
lozenges  very  useful  here. 

  558.     For  tubercular  ulceration  of 

bowels. 

  569.  As  Dover's  Powder  for  night 

sweats. 

Phosphate  of  lime,  207.   In  diarrhoea. 

— — -  207.  In  chronic  forms  of  phthisis  with 
little  or  no  fever. 

PicROToxiN E,  513.  (See  Perspiration,  exces- 
sive.) 

PiLOCAKPiHE,  513.  (Seo  Perspiration,  exces- 
sive.) 

QuiwiNB,  010.  In  acute  phthisis  to  reduce 
temperature. 

 010.  In  acute  and  chronic  phthisis  to 

check  fever  and  sweating.  If  a  small 
dose  fail,  a  dose  of  six  or  eiglit  grs.  ad- 
ministered at  once  or  in  portions  repeated 
hourly. 

Salicylic  acid,  613.  In  five-gr.  doses  for 

foul  breath  and  offensive  expectoration, 
Salol,  019. 

Sba-bathiho,  55.  It  chronic,  with  little  or 
no  fever,  and  without  active  deposition 
of  tubercle. 

Silver,  nitkatb  op,  253.  Sometimes  in- 
jected into  trachea. 

Sponging,  vbey  hot,  68.  For  excessive 
perspiration.  With  dilute  acids,  101. 
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Sulphides,  121.   As  natural  waters. 
SuLPiiuiMmui)  iiVDiioGEN,  121.  Inte.stiual 

injoutiou  of,  mixed  with  carbonic  acid 

gas. 

SuLPUuitio  ACID,  166,  107.  With  Eulpli.  zinc, 

to  check  perspiration. 
SuLrnuuous  acid,  171.   Inhalation,  spray 

or  fumigation  in  chronic  phthisis. 
TuDEBCULiN,  koch's,  057.  Modified  form. 
Turkish  dates,  70.   For  tho  cough. 
ViNKOAH,  167.  With  laurel  water  to  check 

sweats. 

Piles. 

Aloes,  030.   To  gently  relieve  bowels. 
Alum,  225.   Bleeding  from  piles. 
Bromide  op  potassium,  148.   In  five  parts 

glycerine  locally  to  ease  pain. 
Calomel,  338.   As  ointment. 
Castob  oil,  330. 

Chlorate  of  potash,  222.  gss.  to  5).  of 
saturated  solution  with  five  to  ton  drops 
of  laudanum  as  injection  when  inflamed 
and  painful. 

Cold  injeohon,  71.  Half  a  pint  before 
going  to  stool  every  morning. 

CoNiUM,  498. 

Gallic  acid,  338.  With  opium  as  ointment. 

Hamamelis,  342.  As  lotion  or  injection  as 
well  as  by  mouth  in  piles,  whether  bleed- 
ing or  not. 

Hydeastis,  590.   As  a  wash. 

Ice,  89.  Locally  applied  for  pain  after 
operation. 

Lead,  244.  As  plaster  for  pain  in  back  due 
to  piles. 

Niteic  acid,  100,  161.  Strong,  applied  to 
internal  piles,  also  to  gratmlar  or  ulcerated 
piles.  Half-ounce  or  one  ounce  to  half  a 
pint  of  water  as  lotion  for  bleeding  pUos, 
161. 

Opium,  558.  Mixed  with  gall  ointment,  an 
excellent  application  for  painful  bleeding 
piles.   Mild  purgatives  also  required. 

Khubabb,  635.  About  ten  grs.  of  the  root 
to  be  chewed  nightly  if  a  laxative  is 
needed. 

Useful  also  in  hajmorrhoidal  swellings 
of  pregnancy. 
SuLPHUB,  119.   Five  to'  ten  grs.  with  one 
drachm  conf.  senna  in  the  morning  as 
a  laxative. 

Pityriasis. 

BonAX,  177.  Saturated  solution  locally, 
Peveral  times  a  day,  in  pityi'iasis  of  scalp. 
If  not  successful  try  it  as  glycerine  of 
borax. 

Glycerine  of  doeax,  177,  332.  In  pityriasis 
of  scalp. 

Lead,  243.  Liq.  plumb,  two  ozs. ;  glycerine 
two  ozs. ;  water  four  ozs.  as  lotion. 

Mebouby,  250,  257.  Citrine  ointment  e.'<- 
jiGcially  when  pityriasis  of  hairy  parts 
of  face.  Often  well  to  add  tar  ointment, 
260. 

Sulphurous  acid,  170.   With  glycerine  in 

conjunction  with  warm  baths. 
Tannic  acid,  GLYOBHirf  1:,  labd,  balsam  of 

PEBU  AND  OIL  OF  BITTEB  ALMONDS,  338. 

Pityriasis  rubra. 

Thyroid  extbact,  601. 

Pityriasis  versicolor. 

Mhrcuby,  258.   Tho  bichloride  in  solution, 

two  grs.  to  tlio  oz.  of  water,  as  a  lotion. 
  203.    Tho  oleate  of  mercury  with  ether 

applied  with  a  camel-hair  pencil. 
Sulphurous  acid,  170.    The  B.P.  acid  with 

glycerine  ;  warm  baths  shotdd  also  be 

employed. 
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Placenta,  retained. 

AciiiiA,  465. 

Pleurisy. 

AcoMTK,  4,73.   Has  markod  effect. 

Antimony,  288.  As  Uirtar-omctio.  (See  In- 
flammation.) 

BuHTUKS,  107,  108.  Largo  and  flying  after 
subsidence  of  inflammation  and  fever, 
to  further  absorption  of  the  fluid.  Tlio 
vesication,  if  any,  should  be  healed  at 
once. 

Cod-liver  oil,  321,  325.  In  chronic  form. 
Gelsemium,  523. 

Iodide  op  potassiusi,  141.  To  quicken  ab- 
sorption of  inflammatory  efiusions. 

Iodine,  132.  As  liniment  to  chest  to  pro- 
mote absorption. 

 131.    Solution  (weak  at  first)  injected, 

after  tapping  the  injection, — may  contain 
other  disinfectants. 

Morphia  iifJEciioif,  564.  Occasionally 
needed  for  severe  pain. 

MusTADD,  430.  To  afiected  organs  in 
pleurisy. 

Packing,  57. 

PiLOCAEPiNE,  513.   To  remove  eiJusion. 

Potash,  188.  As  liquor  poiassas  is  occasion- 
ally employed  in  pleurisy  to  promote  the 
absorption  of  the  inflammatory  forma- 
tions, but  it  is  unadvisable  to  use  it  long. 

Poultices,  83.  Large,  hot,  and  frequently 
renewed. 

PuKGATivE  SALTS,  217.   ovj-^j.  sulph.  mag- 

nes.  in  Jj.  water  before  food. 
Sinapisms,  430.  Large. 
Vebathum  vihide,  452.   Opinions  diiler  as 

to  whether  it  should  be  used  in  sthenic  or 

asthenic  forms. 

Pleurodynia. 

AcTJJA  EACEMosA,  486.  When  pleurodynia 
due  to  uterine  derangements. 

AcifPUNoiUBE,  104.  At  "  coiTesponding 
spot"  on  opposite  side. 

Belladonna,  81,  524.  Generally  liniment 
best,  sometimes  the  plaster  better. 

Blistering,  111.  Sometimes  strong  vesica, 
tion  necessary. 

Chloral,  385.  Made  liquid  with  equal 
weight  of  camphor  or  menthol,  and 
rubbed  gently  in. 

Ether,  84.  As  spray  sometimes  imme- 
diately and  permanently  removes  pain. 

Iodine,  132,  133.   As  a  liniment. 

Opium,  654.  The  liniment  may  be  rubbed 
in,  or  sometimes  a  hyj)odermic  injection 
of  morphia  may  be  necessary,  561. 

Poultices,  83,  84.  Very  hot ;  followed  by 
application  of  lint  and  oilskin;  bella- 
donna liniment  generally  better. 

Pneumonia. 

Aconite,  472.  Has  marked  effect. 
Antimony,  20.    Small  frequent  doses  of 

tartar-emetic  when  skin  hot  and  dry — 

better  here  than  aconite. 
—  288.    At  commencement.    If  patient 

weak  must  take  alcoholic  stimulants  as 

well. 

Blisters,  107,  108.  (Use  of  flying  blisters 

in.)   Lessen  the  pain;  should  be  used  in 

moderation. 
Caffeine,  595.   To  strcngtlion  henrt.  The 

Bodio-salicylate  for  hypodermic  use. 
Digitalis,  485.  To  strengthen  heart.  Also, 

488,  to  abort  pneumonia. 
Ether,  377.  In  adynamic  pneumonia  bypo- 

dermically. 
Gelsemium,  623. 


Pneumonia— con//<nMefi!. 

Morphia  injection,  501.  Sometimes  needed 

for  severe  pain. 
MU8K,  420. 

Mustard,  430.  To  alTectcd  organs. 
Packing,  67.   Some  pack  the  chest  only, 

renewing  hourly. 
Phosphorus,  310.  Especially  when  typhoid 

symptoms. 

Poultices,  83.   Large  and  hot.  To  encircle 

whole  chest  in  children. 
Quinine,  610,  CU.   To  reduce  temperature. 
Sebum  treatment,  057. 
Sinapisms,  430.  Largo. 
Vekatkum  viride,  452.  Opinions  differ  as 

to  whether  it  should  be  used  in  sthenic  or 

asthenic  forms. 

Poisoning  generally. 

Apomobphia,  450.   Hypodennically,  i  gr., 

to  produce  prompt  emesis. 
Mustabd,  431. 

Sulphate  of  zinc,  281.  The  best  emetic. 

Poisoning  by  acids. 

Alkalies,  182.   The  least  irritating  to  the 

stomach  to  bo  selected. 
Magnesia,  oxidb  op,  198. 

Poisoning  by  aconite. 

Atbopine,  543. 

Poisoning  by  alcohol. 

Apomobphinb,  450. 

Cold  douche,  72.   Poured  for  some  time 

from  a  height  on  to  the  head. 
Cold  watke,  47.     Smartly  sprinkled  on 

face. 

Maintenance  op  tempeeatuee,  47. 
Mustabd,  430.   Counter-irritation  by.. 

Poisoning  by  alkalies. 

Acids,  165.  Dilute. 

Poisoning  by  alicaloids. 

Bicabbonates  of  alkalies,  183,  or  mag- 
nesia. 
Tannin,  339. 

Poisoning  by  antimony. 

Tannin,  281.  Or  strong  tea  or  coffee ;  also 
stimulauts. 

Poisoning  by  arsenic 

Bicarbonate  of  magnesia,  198.  Or  other 
alltalies. 

Charcoal,  113.   Half  an  ounce  or  more. 
Hydbatb  of  ikon,  freshly  precipitated,  312; 

or  this  in  combination  with  magnesia. 
Oxide  op  magnesia,  198. 

Poisoning  by  belladonna  or 

ATROPIA. 

Alkalies,  183.  Especially  bicarb.  o£  mag- 
nesia in  poisoning  by  alkaloids. 

Ammonia,  195.   Breathed  into  air  passages. 

Charcoal,  113.  In  poisoning  by  belladonna. 
Halt  an  ounce  or  more  must  be  given. 

LiuE-WAi  HR,  544.    Has  been  recommended. 

Phxsostiqma,  510,  511.  Doubtful. 

Poisoning  by  brojial. 

AiBOPiHE,  544. 
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Poisoning  by  chloral, 

MaiN  I  KNANCE  op  XEUrBKATDBli,  17. 
PnTSOSTIQMA,  506. 

STitycHNiA,  381.   The  antidote  nooorcUng  to 
Liebreich. 

Poisoning  by  chloroform. 

AnrrpiciAi,  bespibation,  etc.,  372. 
Atbopiwk,  535.    To  prevent  rellox  inhibi- 
tion. 

NiTHITB  OP  Aim.,  402. 

Poisoning  by  corrosives. 

Oils  aho  fats,  322. 

Poisoning  by  fungi  (muscarine, 

ETC.). 
Athoeink,  509,  513. 

Poisoning  by  iodoform. 

Potassium:  BiCABUoifArE,  397.  In  10-gr. 
dose  hourly. 

Poisoning  by  lead. 

Alkalies,  183.   Especially  bicarbonate  of 
magnesia  in  poisoning  by  metallic  salts. 
Alum,  228. 

Iodide  op  poTAssiuii,  144i.  In  chronic  cases 
LuKEWABM  DRINKS,  2-15.  Also  Sulphate  of 
soda,  sulphate  of  magnesia,  of  freshly 
precipitated  sulphide  of  iron;  promote 
vomiting — use  stomach-pump — give  milk 
with  white  of  egg  in  acute  lead  poisoninrj. 
Sdlphides,  122.  As  baths  in  chronic  form. 

Poisoning  by  mercury. 

Alkalies,  183,  198.  Bicarbonate  of  mag. 
nesia  best. 

Baths,  266.    Simple  or  sulphurous,  with 

potassium  iodide  internally. 
Chaecoal,  113.   In  poisoning  by  corrosive 

sublimate,  half  an  ounce  or  more  must  be 

given. 

Poisoning  by  metallic  salts. 

Cakboxates  of  alkalies,  183.  Magnesia. 
Sulphides  internally,  especially  sulphide 

of  iron  (p.  123).   Not  i£  metallic  solutions 

acid. 

Poisoning  by  nitrate  op  silver. 

Alkalies,  183.  Especially  the  bicarbonate 

ot  magnesia. 
Chlobide  op  sodium,  210,  254. 

Poisoning  by  opium  or  morphia. 

Ammonia,  195.  Breathed  into  air  passages 
Apomobphise,  460.  ° 
Atbopia,  538,  539.  Quarter  to  half  a  grain 
hypodermically. 

BlCABBONATE  OP  MAOWESIA,  183. 

Bromide  op  potassium,  157.  Controls  dis- 
agreeable  effects  of  medicinal  doses  of 
opium ;  20  grs.  an  hour  before,  and  the 
same  dose  two  hours  after,  tho  opiate. 

CHARCOAL,  113.   Half  an  ounce  or  more. 

CocAiwB,  602.  Internally. 

CoKPEE,  tea,  692. 

Coi.D  DOUCHE,  72.  Poured  for  some  time 

tiom  a  height  on  the  head. 
Cold  water,  47.  Smartly  sprinkled  on  face. 
Mustard,  430. 
NlIBIIE  OP  AMXL,  407. 


Poisoning  by  opium  or  morphia 
— continued. 

Stomach  pump,  560.  House  patient,  keep 
him  constantly  moving  to  prevent  sleep, 
givo  strong  coHeo,  apply  cold  affusion  to 
head,  and  if  necessary  adopt  artiflcial 
respiration. 
Tannin,  339. 

For  treatment  of  Morphia  Cravin'j  soo 
571. 

Poisoning  by  oxalic  acid. 

Lime,  202.   Salts  of. 
0.\ide  op  maonesia,  198. 

Poisoning  by  phosphorus. 

Copper  salts,  317.  Better  than  turiicn  tine. 

Repeat  till  vomiting. 
Transfusion,  313. 
Turpentine,  317,  420. 

Poisoning  by  physostigma. 

Atbopia,  540.  One-fiftieth  to  one-thirtieth 
of  a  grain  hypodermically,  repeated  till 
effects  evident. 

Chlokal,  384.   The  antidote. 

Poisoning  by  picrotoxine. 

Chloral,  331.   The  antidote. 

Poisoning  by  pilocarpine  (ja- 

BORANDl). 
Atropine,  543. 

Poisoning  by  prussic  acid. 

Atropine,  511. 

Poisoning  by.  salts  op  potas- 
sitoi,  sodium,  and  ammo- 
NIUM. 

Effect  depends  mainly  on  percentarjc  dose. 

{Sec  p.  139.) 
Bleeding,  139. 

Drinkinq  peeely,  139.   To  dilute  blood. 

Poisoning  by  snake-bite. 

Alcohol,  363. 
Ammonia,  196,  197. 
Antivenene,  564. 

Poisoning  by  strychnia. 

Alkaline  dicarbonatbs,  183.  Magnesia 
best. 

Bromide  op  potassium,  152. 
Calabar  bean,  580.   As  an  antidote. 
Charcoal,  113,  674.    Half  an  ounce  or 
more. 

Chloral,  381,  580.  The  antidote. 

GUBABE,  603. 

Nitrite  ov  amyl,  403.  Inhalation. 

Stomach  pump,  674.  If  available  before 
tetanic  symptoms,  animal  cliarcnal,  tannin 
solution  of  iodine,  chloroform  inhalation, 
in.iection  of  curare,  or  of  methyl  and 
ethyl  compound  of  strychnia,  of  briicia, 
or  of  thobaia,  ^artiflcial  respiration,  fats, 
etc. 

Tannin,  339. 

Tobacco,  497. 
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Pregnancy.    {See  Vomiting.) 

AcT.HA,  405.  To  pvovont  miscarriagas  in 
irritable  or  prolajiBod  ntoriis. 

BnoMiDi!  oiJ  I'otakmidm:,  155.  li'or  frightful 
delusions  in  later  months.  (For  vomit- 
ing, 157.) 

Cocaine,  602.   Internally  in  vomiting. 
Ipkoacuanita,  103.   Sometimes  for  acidity. 

NUX  VOMICA,  103. 

Sea-ba'e'hino,  53.  In  earlier  months,  un- 
less there  have  been  several  miscarriages 
or  the  patient  ia  of  very  excitable  tern- 
perament. 

Priapism. 

Bbomidbs,  157. 

Progressive  muscular  atrophy. 

STnvonNiNE,  676. 

Prolapse  op  rectum  or  uterus. 

Alum,  226.  In  solution,  six  grains  to  the 
ounce,  in  prolapsus  recti  et  uteri. 

Ebgotin,  589.  Injections  in  prolapse  of 
rectum. 

IcE,  89.  Locally  applied  in  prolapse  of 
rectum  or  uterus  when  parts  inflamed. 

SlBTcnNiA,  578.  In  prolapsus  recti,  ospe- 
ciaUy  in  children.  If  there  is  constipa- 
tion nux  vomica  may  be  added  to  a 
purgative,  as  tinct.  of  rhubarb.  If  there 
is  diarrhoja  it  should  be  checked. 

SuLPHtTK,  120.  In  prolapsus  recti  has  a 
beneficial  effect  in  addition  to  that  due  to 
laxative  properties. 

Tannin-,  310.  As  catechu,  kino,  red  gum, 
rhatany ;  hasmatoxylum  injections  to  re- 
strain prolapsus  ani. 

Prostate,  enlargement  of. 

Pkosiate  glakd,  06-1. 

Prostatitis. 

Canthabides,  436.  A  drop  of  the  tinct 
(five  may  be  required)  three  or  four  times 
a  day. 

Hot  iHJEoiioNs,  99.    To  relieve  pain. 

Prostration.  {See  Exhaustion.) 
Prurigo. 

Borax,  176.    (Sco  Pruritus.) 
Canthaiudus,  435.  Internally. 
Carbolic  acid,  350.    Oil  of  cade,  etc.  (Sec 
Pruritus.) 

Chlobofobm,  305.  As  ointment  to  allay 
itching. 

CrANiDE  OP  potassium:,,  561.  Or  hydrocy- 
anic acid.    (Hca  Pruritus.) 

Ice,  89.    For  prurigo  of  vulva. 

Iodoform,  397.  As  ointment.  One  di  achm 
to  tlie  ounce. 

Sur.PHUE,  119.  With  tar  and  benzoated  lard 
as  ointment  in  genuine  prurigo. 

Tab,  343. 

TuRKisn  BATH,  79.  When  unconnected  with 
lice. 

Waem  baths,  67. 

Pruritus. 

Alkalies,  176.  An  alkaline  solution  such 
as  a  drachm  of  carbonate  of  potash  or  soda 
to  a  pint  of  vcater  applied  with  a  small 
piece  of  sponge  in  itching  of  urticaria  or 
lichen.  Solution  of  cyanide  of  potassium, 
same  strengh,  better  still. 

Alusi,  181,  226.  A  strong  solution  for  pruri- 
tus vulvn5. 

Absbkic,  299  ct  sci/.   In  itching  of  the  nose 


Pruritus— cojiimiicfZ. 

accompanying    asthma-like  affections. 

(Sec  Asthma.) 
Bknzoin,  422.   The  comp.  tinct.  painted  on 

the  skin  in  eczema,  urticaria,  etc. 
BoitAcic  acid,  173.    As  lotion  in  pruritus 

pudendi. 

BoBAX,  180.  Five  to  ten  grains  to  the 
ounce  of  hot  water  in  pruriginous  erup- 
tion on  mucous  membrane  of  vulva  and 
vagina.  In  this  complaint  infusion  of 
tobacco,  iodide  of  lead  as  ointment, 
bismuth  and  morphia  as  ointment,  chlo- 
roform as  vapour,  liniment  or  ointment ; 
lead  lotion  ;  nitrate  of  cilver;  alum  in 
solution,  tannin  in  solution,  are  often 
useful,  especially  when  alternated. 

Camphob,  411.  An  addition  to  dnstins 
powders  to  allay  heat  and  itching  of 
eczema  and  intertrigo. 

Cakbolic  acid,  319.  Solution  as  topical  ap- 
plication, even  when  itching  due  to  jaun- 
dice. 

  343,  319.  In  chronic  eczema,  psori- 
asis and  erythema,  or  better  still,  liq. 
carbonis  detergens,  oil  of  cade,  or  oleum 
rusci. 

 350.  A  weak  lotion  (1  in  100)  in  pruritus 

ani  et  pudendi. 

CnxonoFOKM,  365.  As  ointment  to  allay 
itching  of  skin  diseases. 

Cocaine,  601.  Lotions  in  pruritus  ani  et 
pudendi  ;  also  suppositories,  603. 

Cold  anal  douche,  74. 

CoNiuM,  498.  In  pruritus  ani,  due  to  piles 
or  other  cause. 

CvANiDE  OF  POTASSIUM,  551.  A  drachm  in 
a  pint  of  water  as  lotion  for  urticaria, 
lichen,  ecTiema,  and  prurigo  where  the 
skin  is  unbroken. 

Hydrocyanic  acid,  551.  Thirty  drops  of 
B.P.  acid  in  an  ounce  of  water  or  glyce- 
rine may  be  used  instead  of  the  cyanide  of 
potassium  solution,  caution. 

loDiNK,  135.  In  itching  of  the  nose  or 
inner  canthus,  as  an  inhalation.  (Sec  also 
p.  304.) 

Lead,  243.  Lotions  ease  itching  of  urticaria. 
A  strong  lotion  useful  in  pruritus  pudendi, 
especially  where  mucous  membrane  reil 
and  excoriated.  If  this  is  dependent  on 
worms  or  tumour  lotion  useless. 

Menthol,  267.  Ointment  in  pruritus  ani, 
vel  vulvEC,  also  mentliol  soap,  181,  415. 

Mebouby,  250.    Strong  solutions  of  bichlo- 
ride, black  wash,  yellow  wash  or  mer 
curial  ointment  in  itching  of  skin  atlec 
tions. 

An  ointment  of  a  drachm  of  calome 
to  one  oz.  of  lard  is  best,  not  however,  in 
urticaria. 

Calomel  ointment  useful  in  pruritus  ani , 
but  less  so  in  pruritus  pudendi.  In  obsti  - 
nate  cases  of  these,  blisters  to  thighs  or 
leeches  useful.    Oleate  of  mercury,  260. 

Calomel  ointment  useful  in  itchy  scab- 
biness  of  scalp  and  in  pityriasis  of  scalp. 

Nitrate  of  mercury  ointment  will  des- 
troy lice,  also  the  oleate  of  mercury,  260. 

Salicylic  acid,  014.  As  ointment  in  pruri- 
tus ani  et  vulva;. 

Silver,  nitb.ate  op,  252.  To  be  painted 
every  day  or  every  second  day  on  a  patch 
of  lichen  the  size  of  the  palm  causing 
excessive  irritation.  A  weak  solution 
often  relieves  pruritus  ani  et  pudendi ; 
apply  well  with  camel-hair  brush  three 
or  four  times  a  day. 

A  strong  solution  in  pruritus  of  the 
meatus  auditorius  without  eruption  on 
skin  ;  the  nierab.  t>nnp.  to  be  carefully 
avoided.  It  itching  from  dryness  of  ear 
or  deficient  secretion  of  wax,  try  first 
almond  oil  or  glycerine. 
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TRumTHS—conthmed. 

Tanu IN,  181.  A  strong  solution  in  pruritus 
vulva'. 

Psoriasis, 

Aesexic,  305,  300,  At  first  apparently  ag- 
gi'avates  the  disease  but  soon  heals  it. 
According  to  Hunt,  largest  dose  required 
five  niin.  liq.  arson,  three  times  a  day— 
never  on  empty  stomach.  (J'or  rules 'for 
giving  arsenic  sou  rof.) 

Calomel  ointmknt,  250. 

Canthabides,  435.  Internally. 

CiBBOLio  ACID,  3U,  350.  Or,  better  still, 
hquor  carbonis  detergens,  oil  of  cade, 
oleum  rusci. 

Copper,  sulphate  op,  278.  Applied  solid  to 
spots  of  psoriasis,  simple  or  specific,  of 
the  tongue. 

Cbkosote,  343. 

Mehouhy,  257.  Calomel  and  nitrate  of  mer- 
cury ointment  may  bo  mixed,  and  tar 
ointment  may  bo  added,  in  patches  of 
obstinate  psoriasis,  especially  of  hands, 
oven  when  not  syphilitic. 

Oils  and  pats,  320.  To  lubricate  skin ;  used 
in  conjunction  with  warm  baths. 

SiLVKB,  NITRATE  OP,  261.  Or  snlphato  of 
copper.  An  occasional  application  use- 
ful in  psoriasis  of  the  tongue  and  mucous 
ruembrano  of  mouth.  If  these  are  syphi- 
litic, mercurials  best. 

Soap,  176.  Assists  removal  of  scales. 

Sulphides,  122.  In  baths-not  in  acuto 
stage. 

Sulphur,  121.  Internally. 

Tab,  313,  341.  In  obstinate  forms  may  be 
painted  on  the  patches  and  left  on',  or 
creasote  ointment,  petroleum,  cade,  and 
carbolic  soaps  of  various  strengths  useful. 

Thyroid  extract,  GGl. 

Turkish  bath,  76. 

Vaseline,  335.  Locally, 

Wabsi  bath,  67.  Especially  in  acute  stage, 
ram  or  boiled  water. 


Puerperal  fever,  etc. 


Antimony,  288.  As  tartar-emetic  for  mania, 

but  bromide  and  chloral  better. 
Antistreptococcic  serum,  054,  655. 
Bhomidb  op  potassium,  156.    For  mania. 
Chlobal,  381.    For  mania  and  convulsions. 

ISo"^^^  lotions  10  INIEBIOB  OF  UTEEUS, 

Morphia,  ."iCS.  Hypodermically,  sometimes 
arrests  puerperal  convulsion's. 

Pkbman&.anate,  238.  iHas  been  given  in- 
ternally. 

TuBPENiiNE,  410.  Has  been  used. 

Puerperal  peritonitis. 

Antimony,  288.  A.s  tartar-ometic.  (Sec  also 
Inflammation.) 

Chlorink  solution,  130.  For  wasMn"-  out 
vagina.  ° 

Purpura, 

Arsknic,  142.   When  duo  to  iodism 

memled^^'    '^"^  ^'^^^  strongly  rccom- 
Hamamklis,  341. 

TuiiPKNTiKK,  419.  Has  been  used. 

Pyemia  and  Septicaemia. 
"'cSL'^'""'"^^'''  typhoid 

Antistrkptococcio  skrum,  056. 

tenmily."^'''''  ^'^^^  ^"""'^  K'^en  in- 

^peAJnvt^'  ^"PP°««1  to  diminish  tern- 


Pyelitis.   (See  Cystitis.) 
Pyrosis. 

Bismuth,  2-10.  Useful  in  the  various  forms, 
whether  acid,  alkaline,  or  neutral. 

Lead,  244.  Soluble  preparations  are  ro- 
commended. 

Manqanese,  238.    Black  oxide. 

Nitric  acid,  163,  164.  Or  hydrochloric  acid 
in  small  medicinal  doses  shortly  hofore 
meals  when  pyrosis  acid, — aflor  when 
pyrosis  alkaline. 

ScLPHUItOUS  ACID,  171. 

Quinine  administration,  symp- 
toms OP. 

Bromides,  157. 

Quinsy.    (See  Throat,  diseases 
of.) 

Rabies.    (See  Hydrophobia.) 

Rectum,  diseases  of.    (See  also 
Prolapse  of  rectum.) 

Bromide  op  potassium,  148.  Locally,  in  five 

parts  glycerine,  in  fissures  of  rectum  and 

painful  growths. 
Cocaine,  601.   Suppositories  and  pessaries 

in  painful  conditions. 
Iodoform,  306.  As  suppository  in  painful 

diseases. 
Opium,  558. 

Phosphobcs,  316.  In  chronic  inflammation. 

Regurgitation  of  food.  Symp- 
toms COJIPARABLE  TO  RUMI- 
NATION. 
IpecaoujInha,  441. 

Renal  colic.    (See  Colic.) 
Restlessness, 

Aconite,  476.  One  di-op  of  tincture  at  bed- 
time, repeated  if  needful. 

Chloral  hydrate,  383. 

Warm  sponging,  60.  To  induce  sleep  and 
calm  restlessness  of  convalescence. 

Sitz-bath,  at  60°— 80°  Fah.,  pp.  56,  75. 

Retention  of  urine. 

Cannabis  indica,  584.  When  from  spinal 
disease. 

Rheumatic  Gout.    (See  Rheu- 
matoid ARTHRITIS.) 

Rheumatism,  acute. 

Acid  steam-bath,  79.  Relievos  pain  and 
checks  perspiration. 

AcoNiiE,  474.  Often  subdues  pain  in  in- 
flamed joints  and  perhaps  shortens  the 
fever. 

AcT/HA  iiACEMOHA,  465.  Has  been  much 
used,  said  to  quoU  tho  pain  speedily. 

Acupuncture,  101.  At  "  corresponding 
spot"  on  opposite  side,  to  relieve  pain. 

Antipyrine,  Oal,  022.  Cannot  compare  with 
B.alicylato. 

Benzoic  acid,  424.  Inferior  to  salicylic 
acid. 

BlCAItUOlTATE   Oil    CITIUTE   01'  POTASH,  180. 
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Eheumatism,  acvtv.— continued. 

Opinions  voiy  divevpfont.    Scorns,  how- 
cvoi',  to  rolicvo  ]iain. 
BijsTniMNa,  110.    Lavfto  flyintr  blistovH  in 
proximity  to  inllaniod  joint,  as  adjii- 
viints. 

C0LD-WA.TB11  TBEATMKNT,  63.  Invaluablo  in 

liyperpyroxia. 
Coi,i)  wK'i'  coiiPHESH,  57.   To  painful  joints. 
CoNinit,  COl.   Internally  to  relieve  pain. 
Lime-juice,  187.   ISight  ozs.  daily;  lemon. 

juice  inferior. 
Nitrate  oi'  potash,  221.    In  large  doses 

(lialf  oz.  to  one  oz.  in  the  day)  freely 

diluted  in  water  or  lemonade— thought 

highly  of  by  some. 
Onnii,  588.    Hypodermioally  to  relievo 

pain  and  induce  sleep. 
Packing,  57.   If  patient  cannot  be  moved 

front  of  body  may  be  packed. 
Poultices,  83,  84.   Very  hot,  on  the  painful 

part. 

Quinine,  610.  Recommended  by  gome.  (Sec 
ref.) 

Salicine,  616,  617.  Thirty  grains  every 
two  hours,  or  even  hourly  at  first.  Im- 
provement generally  in  one  or  two  days, 
and  course  of  fever  much  shortened. 
Mitigation  of  pain  first  sign  o£  improve- 
ment. Liable  to  lelapse. 

Salicylate  of  soda,  616,  617.  Behaves  as 
salicine.   Also  used  locally  to  joints. 

Salicylic  acib,  616,  617.  Behaves  as  sali- 
cine, but  is  very  slightly  soluble  and 
liable  to  impurities. 

Salol,  619. 

SuLPiiuitons  acid,  171.  After  fumigation, 
patient  to  be  covered  with  bed-olothes 
which  have  been  exposed  to  strong  fumes, 
this  produces  perspiration,  sleep,  and 
relief. 

TiiPiD  OB  COLD  SPONGING,  57.   If  prejudiced 

against  packing. 
TuiiKiSH  BATH,  77.   For  modifled  forms,  see 

p.  79. 

Vebatbia,  452.   Veralrum  viride  as  tinct.  is 

said  to  be  useful. 
 452.   As  ointment  to  rheumatic  joints. 

It  often,  however,  fails. 

Rheumatism,  chronic. 

Alkaline  baths  and  toiientations,  178. 
Antipybine,  622.  Hypodermically. 
Blistebing,  111.   Nightly  in  gonorrhceal 
form. 

Bbine  baths,  hot,  68,  211.  At  Droitwich, 

also  home  baths. 
Camphob,  411. 

Capsicum,  432.  A  strong  infusion  applied 
on  lint  for  rheumatic  pains. 

Cabdonic  acid,  115.  Natural  waters  con- 
taining much  carbonic  acid  used  extern- 
ally. 

Chlohal,  383.   Often  relieves  the  para. 
Chlobides,  212.  As  saline  waters  in  chronic 
rheumatic  affections. 

COD-LIVBB  OIL,  326. 

Cold  douche,  74.    Salt  may  be  added. 
Diet,  Salisbury,  668,  669. 
Galvanism,  79.   For  pain  and  stiffness. 
GuAiACUM,  463. 

loE  AND  SALT,  90.  Apply  for  six  minutes  to 
diseased  joints,  then  replace  for  short 
time  by  pounded  ice. 

Iodide  of  potassium,  144.  Especially  when 
pain  worse  at  night,  or  of  syphilitic  origin. 

Iodine,  132.   Paint  round  joints. 

Lamp-bath,  79. 

Menthol,  416. 

Merouey  and  mobphia,  oleatf.  op,  260. 

For  joint  affections  (locally) 
Nitrate  of  potash,  221.    Ten  grains  hourly 

or  every  two  hours  when  urino  scanty 


DISEA8E9 


Rheumatism,    chronic  —  con- 
tinued. 

and  liigh-colourod,  becoming  turbid  on 
cooling. 

Oil  of  mhzereon,  424.   And  of  sassafras 

reported  useful. 
Packing,  57. 
Petbolkum,  335. 

Poultices,  83.  In  so-called  rheumatic  pains 

attacking  one  pare  of  the  body. 
Salicylate  of  soda,  617. 
Salol,  619. 

Sui.puiDEK,  122.   As  baths. 

SuLPiiuB,  121.  Locally  applied.  Internally 

in  chronic  and  muscular  rheumatism. 
Turkish  baths,  78,  79.   Generally,  and  for 

circumscribed  stiffness  in  shoulder. 
Hot  followed  by  cold  sponging  may  be 

used  as  substitute. 
Vebatbia,  455.  As  ointment  to  rheumatic 

joints ;  often  fails. 
Volatile  oils,  421. 

Rheumatoid,  or  rheumatic  ar- 
thritis. 

AcTiUA  racemosa,  4C5.   Especially  when 

connected  with  uterine  derangement — 

also  in  other  cases.  (See  ref.) 
Arsenic,  290.   As  a  bath  containing  four 

pzs.   washing  soda,  and  twenty  grs. 

arseniate  of  soda. 
 311.   Large  doses  continued  for  some 

time  at  times  of  great  benefit,  but  action 

capricious. 
Bbine  baths,  hot,  68. 

Bromide   of  potassium,  157.  Sometimes 

allays  the  severe  pain. 
Cod-liver  oil,  326. 

Cold  douche,  74.  May  be  slightly  warmed 
in  winter,  use  for  one  or  two  minutes  and 
rub  dry. 

Iodide  of  potassium,  145.  Sometimes  large 

doses  required,  147. 
Iodine,  136.   Tinct.  or  liquor  internally. 
Sulphides,  122.    In  baths. 
TuBKisH  baths,  79.   In  mild  and  chronic 

forms. 

Rickets. 

Absenic,  314. 
Cod-liver  oil,  326. 

Cold  sponging,  71.  If  the  child  is  weak 
or  very  impressionable  he  should  be 
allowed  to  stand  up  to  the  ankles  in 
warm  water  before  a  fire  while  being 
sponged. 

Iron,  234.  Must  be  continued  a  long  time. 
Lime,  204.   As  lime-water  or  carbonate  of 
lime. 

Phosphate  of  lime,  207,  208.  Small  doses 
as  good  as  large.  Time  lor  administra- 
tion, 208. 

Ringworm.    (See  Tinea.) 

Salicylate,  symptoms  of  ad- 
ministration OF. 

BaOMiDES,  157. 

Salivation. 

Acids,  162.   As  astringents  in  salivation. 

Small  medicinal  doses. 
Alcohol,  364.   Diluted,  as  gargle. 
Atbopia,  529.  Hypodermically. 
Belladonna,  528. 

Bromide  op  potassium,  153.  For  salivation 
of  pregnancy. 
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Saiayatio^— continued. 

CHtouATK  OP  I'OTAsn,  222.   Whether  mer- 
curial or  siini)le  Siiliviltton. 
CiiLORiNR  sor.uTioir,  130. 
Goto  bark,  312. 
Hyoscinb,  5i9. 

lODiDK  OP  poTASsiujr,  113.  Somotimos 
beneficial  ia  mercurial  salivation,  but 
sometimes  apgravatea  it, 

louiiTK,  130.  Gargle,  two  drachms  of  tinot. 
to  eight  ois.  of  water. 

SARCINiE. 

SnLPRiTEs,  172.  Also  hyposulphites  have 
been  employed  to  destroy  sarcina)  and 
torula)  ill  the  stomach.  Sulphurous  acid 
more  eflectual. 

Scabies.   (See  Itoh.) 
Scalds.    {See  Burns.) 
Scarlet  fever. 

AcoxiTE,  473.  To  control  aocompanyinp: 
inflammatory  alTections.  Should  be  given 
if  during  convalescence  any  rise  of  tem- 
perature occurs. 

Aniistkeptococcio  sebum,  655. 

Abseitic,  6.  With  nitric  acid  in  convales- 
cence if  "strawberry"  tongue  persists. 

Beliadoksta,  537.  Has  been  i-ecommended 
as  a  preventive. 

Carbolic  oil.  A  weak  solution  of,  rubbed 
in,  320. 

CAnnoiTATE  OP  AiiJioifiA,  197.  In  three  or 
five  grain  doses  hourly  or  every  two  or 
three  hours  in  all  forms,  especially  if 
given  early. 

Chlorate  of  potash,  222.  In  dryness  of 
mouth  after. 

Chlorine  watee,  130.  In  sloughing  of 
throat. 

CoD-LrvEE  on,  325.  In  sequela;  of  scarlet 
fever. 

Cold  bath,  appfsioit,  etc.,  59, 62,  72.  Dur- 
ing first  few  days  when  skin  hot  and  red. 

Cold  wet  compress  to  thuoat,  57. 
Throughout  whole  course,  renew  every 
three  hours. 

EncALTPTus  OIL,  320,  321,  425.  Solution  in 
oil,  for  inunction. 

Fat,  320.  Kub  hands  and  feet  with  a  firm 
fat  to  remove  heat  and  tightness  produced 
by  rash. 

Some  anoint  whole  body  two  or  three 
times  a  day  with  fat  or  oil,  such  as 
almond  oil,  to  prevent  desquamation, 
sequelae  and  difiusion  of  branny  particles 
of  the  skin. 

IcE,  89.  Sucking,  for  the  sore  throat,  espe- 
cially at  beginning. 

Ice  poultice,  89.  To  throat. 

JuwiPBit,  424.  Esteemed  as  a  diui-etic  in 
scarlatinal  dropsy. 

Mbrcuey,  275.  The  third  of  a  grain  of  grey 
powder  every  hour  has  marked  effect  on 
inflamed  tonsils. 

MusTABD,  431.  A  general  mustard  bath  on 
the  recession  of  rash  to  bring  it  back 

Nitric  acid,  162.  Strong,  to  sloughs  in 
throat.  ° 

PACKiifo,  coiD  OR  TEPID,  66.  Throughout 
Its  course,  especially  on  recession  of  rash  • 
douching  after  pack  has  been  recom- 
mended. 

Peiimanoaitate,  238.  Has  been  given  in- 
ternally. 

Salicylic  Acro,  CIO.  And  salicylate  of  soda 
to  lessen  temperature.  Not  much  used 


Scarlet  fever —continued. 

STRYonNiA,  570,  577.   Hypodormically  for 

paralysis  after  scarlet  fever. 
SuLpjtATK  op  MAGNESIA,  218.    And  Other 

purgatives  to  prevent  sore  throat  and 

Other  BCiiuelED. 
SuLpuuBOUs  ACID,  171.   Inhalation,  sjiray 

or  fumigation  in  malignant  sore  throat. 
Vebatrum  viride,  452.  Has  been  oraployed 

ill  convulsions. 

Sciatica. 

AcoNtTE,  407.  As  ointment,  generally  bella- 
donna better. 
Acr«A,  465. 

Acupuncture,  84,  90, 103.  Along  the  course 
of  sciatic  nerve,  often  cures  long-standing 
cases.   Must  puncture  deeply. 

Antipybine,  C22.  Internally. 

Atbopia,  531,  637.  Hypodermically,  but 
generally  morphia  better. 

Belladonna,  521,537. 

Brine  baths,  68.  At  Droitwich  and  at 
home. 

Chloride  op  ammonium,  211. 
Chlorofobii,  371.  Inhalation. 

CONIUM,  502. 

CouirTEE-iHEiTATioN',  100.  Free  vesication 
by  cantharidos — acupuncture  sometimes 
vei-y  serviceable. 

Etheb,  90,  377.  As  spray,  sometimes  re- 
moves pain  permanently— generally  only 
temporarily. 

esaloine,  621. 

Galvanism,  83,  81, 

guaiacum,  403. 

Iodide  op  potassium,  141.  Sometimes  re- 
lieves, but  often  falls. 

Methyl  chlobide,  377.   As  spray. 

Morphia,  503.  A  single  hypodermic  injec- 
tion sometimes  permanently  cures  long- 
standing cases.  If  not  it  maybe  repeated 
every  second  day  or  so. 

Needle,  103.    On  the  sciatic  nerve. 

Poultices,  83.   Apphed  very  hot. 

Salicylate  op  soda,  618. 

Salol,  619. 

SntPHUB,  121.  Locally. 
Turkish  baths,  76. 

TuBPENTiNE,  419.  In  half-ounce  doses  for 
four  or  eight  successive  nights,  has  been 
very  successful. 

Vebatbia,  454.  As  strong  ointment.  Vera- 
trum  viride  as  tinct.  has  also  been  recom- 
mended, 453. 

Screaming    at    night.  (See 
Night  screaming.) 

Scrofula.   (See  Sores.) 

BiisTEBs,  110.   For  scrofulous  glands. 

Calomel,  258.    As  ointment  for  sores. 

Chlobide  op  calcium,  205.  Ten  to  twenty 
grain  doses  in  milk  after  food  when  glan- 
dular enlai'gemcnt  of  neck  and  chronic 
diarrhoea. 

CoD-LiVEB  OIL,  326.  Of  groat  service  in  the 
various  manifestations  of  this  diseose  as 
chronic  discharge  from  ears  and  nose 
strumous  ophthalmia,  strumous  disease 
of  bones,  abscesses,  etc. 

Iodine,  133.  Tinct.  or  ointment  applied  over 
scrofulous  glands— take  care  not  to  in- 
crease inflammation. 

Iodoform,  396. 

Iron,  234.  Must  be  long  continued. 
Pjiospiiate  of  lime,  207.  Of  great  UEO  for 
scrofulous  sores. 
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Scrofula — continued. 

Soft  soap,  183.  As  application  in  acuto  and 
chrouic  inllammatioTiH,  raosontorio  ilis- 
oaso,  carios,  and  poriostitis,  when  of  a 
Bcrolulous  nature. 

Sui.pniDus,  13(i,  127.  For  sores,  abscesses, 
suppurating  glands.    (Sco  roi'.) 

Scurvy. 

Aoins,  107.  Especially  vinegar  to  prevent 
scurvy  in  the  absence  of  limo-juice  or 
fresh  vesGtablcs. 

Alcohol,  351.   Diluted  as  gargle. 

Atbopia,  529.  Hypodermically. 

Sea-sickness.  {See  also  Vomit- 
ing.) 

Bkomides,  157. 
CntOBAi,,  381. 
Chlobaiaiiide,  380. 

Chloeofoem,  360.  Drop  doses  of  pure  chlo- 
roform. 

Cocaine,  003.   Use  requires  caution. 

NiTitiTE  OF  AMYi,  405.  Inhalation  for  pre- 
vention of  sea-sickness.  Internally  for  a 
peculiar  affection  allied  to  sea-sickness. 

■NlTKO-QLTOEEINE,  409. 

Spinal  ice-bag,  92. 

Seminal  emissions.  {See  Sper- 
matorrhcea.) 

Senile  decay. 

CoD-LivEK  OIL,  324.   With  phosphorus. 
PnospHORUs,  316.   Many  oases  improve. 

Septicemia.    {See  PYiEMiA.) 

Serous  exudations.  {See  Syno- 
vitis, PLEURISY,  pericardi- 
tis, ETC.) 

Sexual  desire,  inordinate.  {See 
also  Nymphomania.) 

Bromides,  156. 
Camphor,  414. 

Sexual  weakness.  {See  Impo- 
tence.) 

Shingles.    {See  Herpes.) 

Sick  headache. 

Aconite,  407.   The  ointment  to  be  rubbed 
over  the  painful  brow  at  commencement. 
Antipxrinb,  622.    Highly  useful. 

BiTTKBS,  THE  PURER  ONES,  620. 

Bromide  of  potasbidm,  154.  When  asso- 
ciated with  "nervous"  state,  which  it 
often  is  at  the  "  change  of  life." 

  154,  303,  394.   When  duo  to  uterine 

disorder. 

Caffeine,  595.  As  eilervesoing  citrate  use- 
ful in  sick  headache ;  also  as  hydro- 
bromate. 

Cannabis  ihdioa,  584.  Especially  valuable 
in  preventing  attacks  when  from  fatigue, 
etc.,  they  become  unusually  frequent. 
Useful  where  much  or  little  sickness,  also 
sometimes  in  the  severe  continuous  forms. 
One-third  to  half  a  grain  of  the  extract  at 
commencement  of  attack  will  sometimes 
cut  it  short. 

May  be  corabinod  in  pill  with  iron  or 
aloes. 


Sick  headache— coii^mwa?. 

Chamomile,  627.  A  popular  remedy. 

Chloride  op  ammonium,  211. 

Cocaine,  602.  Internally. 

Croion-ch  LORAL,  391.  Especially  in  the 
milder  forms  without  severe  vomiting 
and  retching.  Often  bromide  useful 
afterwards. 

 39 1..  When  the  headache  predominates. 

KXALGINK,  624. 

Frikdrichshall  water,  214.  A  wine  glass- 
ful in  a  breakfast  cup  of  hot  water  for 
bilious  sick  headache. 

Mbrcdrt,  276.   As  blue  pill. 

Nitrite  op  amtl.  406.  As  inhalation. 

Nitrite  op  boda,  411. 

Nitbo-glycerink,  409.  A  tablet  every 
hour  immediately  headache  begins.  May 
be  given  in  non-paroxysmal  jieriod— ofteii 
successful,  but  frequently  fails. 

Nux  VOMICA,  672.  A  drop  of  the  tinct.  very 
frequently  in  acute  gastric  catarrh  with 
much  headache  and  slight  nausea. 

Phenacetine,  623. 

Phosphorus,  310. 

Podophyllum,  401.  When  there  is  either 
diarrhoea  or  constipation,  with  dark- 
coloured  motions.  If  the  diarrhoea  is  of 
a  light  colour  the  hundredth  part  of  a 
grain  of  bichloride  of  mercury  three  times 
a  day. 

s.ilicylate  of  boda,  618. 

Saline  purgative.s,  215. 

Valerianate  of  zinc  or  op  ammonia,  427. 
In  two  to  five  gr.  doses  three  times  dail3-. 

Veeatbia,  455.  The  ointment  to  be  rubljed 
over  the  painful  brow  ac  commencement. 

—  455,  As  ointment  where  tenderness  of 
skin  present.  It  often  subdues  pain, 
prevents  vomiting,  and  shortens  the 
attack. 

Zinc  oxide,  282. 

Sickness.   {See  Vomiting.) 
Skin  affections,  acute. 

Poultices,  85.   Especially  starch  poultices. 

Skin  affections,  chronic. 

Alkaline  baths,  178. 
|3-Naphthol,  025. 

CoD-LivEB  oil,  320.   When  syphilitic  or 

otherwise. 
Counter  iehitants,  110. 
Turkish  bath,  modified,  79, 
Warm  and  hot  bathh,  07. 

Skin,  torpid. 

Acids,  101.  Greatly  dilated  nitric  or  hydro- 
chloric,  as  bath. 

Sleeplessness. 

Alcohol,  358,  359.  In  fevers,  if  it  produce 
sleep  and  quell  delirium. 

Bromide  of  potassium,  153.  Especially 
when  delirium  like  that  of  delirium  tre- 
mens or  accompanying  mental  anxiety, 
hysteria,  pregnancy,  and  general  ner- 
vous irritability.  Dose  20  to  30  grs.  It 
increases  hypnotic  effect  of  henbane, 
Indian  hemp,  qther  and  chloroform. 

Cannabis  indica,  583.  Rather  uncertain. 
In  senile  insomnia  mai-ked  by  great  rest- 
lessness, 686. 

Choral,  380,  381.  In  old  people,  in  delirium 
tremens,  i^aral^sis  of  insane,  acute  mania, 
puerperal  mania,  puerperal  convulsions, 
typhus,  phthisis,  coiiyulsiona  of  children. 

Chloralamidk,  3S0. 
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Sleeplessness— conimzjcfZ. 

CouKiA,  570.  And  narcoin,  both  soporifics. 

Cot.D  BoucnB,  73.  A  largo  sponge  soaked 
with  cold  water,  iced  if  possible,  is 
dashed  against  the  head,  face,  and  chest 
several  times.  The  skin  is  then  rubbed 
dry  with  a  towel.  Also  cold  affusion,  71. 

CuoroN-cnLOKAt,  305.  One  drachm  may 
be  given. 

DjtlP-SHEET,  58. 
DCBOISIA,  551. 

Etheb,  377.  Or  spirits  of  chloroform  in  a 
full  dose. 

GELSKMinir,  522.  In  insomnia  of  mania,  of 
drunkards,  and  of  over-excitement. 

Hot  spoNGiKGr  to  spine,  75. 

Htoscyauus,  61,7-549.  When  opium  dis- 
agrees. 

Morphia,  562.  Hypodermioally  injected  in 
acute  mania,  delirium  tremens,  chorea, 
etc.,  564. 

Opium:,  558.  A  rectal  injection  sometimes 
succeeds  best,  e.g.,  for  dyspeptics  or  con- 
valescents from  acute  disease,  also  used 
in  delirium  tremens  and  traumatic  de- 
lirium. 

 561.   In  fevers. 

The  time  of  administration  im- 
portant—should be  given  so  as  to  act  at 
the  time  when  the  patient  is  naturally  in- 
clined to  doze. 

It  should  not  be  given  in  chronic  sleep- 
lessness independent  of  any  very  notable 
disease,  chloral  and  bromide  of  potassium 
much  better  in  dyspepsia  and  uterine  de- 
rangements. 

Pack,  the  wet,  57. 

PABALDEnXDE,  386,  387. 

Phosphoeot,  316.  When  depending  on 
cerebral  anemia— also  in  the  aged. 

Hemovai.  iKDANB,  53.  When  restlessness 
at  night  IS  produced  by  sea-bathing. 

SiTz-BATH,  65,  75.   At  eO°  to  80°. 

SlTLPHOlTAL,  389. 

Taetae-emetic,  288.  In  the  delirium  of 
typhus  and  other  fevers. 

TuiOtTAL,  TETEONAL,  390. 

Ueethaite,  388. 

Wahm  BATH,  66,  67.   Or  sponging,  in  fever 

and  convalescence. 
 67.  In  inflammatory  affections. 

Small-pox. 

COCAIITE,  602. 

Collodion,  262,  318,  Or  solutions  of  india- 
rubber  or  gutta-percha  in  chloroform 
prevent  pitting  in  small  pox. 

Lime,  202.  Cotton-wool  cut  in  proper 
shapes  is  dipped  into  lime  liniment  and 
applied  to  face  and  neck  to  Torevent 
pittmg. 

Mercury,  2G2.  Formerly  used  in  ointments 

or  plasters  to  prevent  pitting. 
Packiitg,  57.  Especially  on  retrocession  of 

SiLVEE,  iriTEATE  OP,  250.  By  fourth  or  fifth 
Clay  puncture  vesicles  with  needle  dipped 
in  solution  20  grs.  to  1  oz.,  or  simply  paint 
the  skm.  The  plan  prevents  pitting" 

VAcciNATioH— Reference  to,  652. 

Snake  poison. 

Ammonia  injectiohh,  106, 197.  (Foot-noto.) 
Antivenenb,  654.  ' 

Sneezing. 

Arsenic,  298,  299,  cl  mi.  A  drop  of  the 
liquor  throe  times  a  day  in  paroxysmal 
sneezing  aUied  to  asthma. 


Sneezing — continued. 

Camphor,  412.  In  incessant  sneezing  with 
profuse  running  from  eyes  and  nose. 
The  powder  should  be  snilTed  or  the  alco- 
holic solution  inhaled. 

Iodide  of  potassium,  112.  In  paroxysmal 
snoozing  10  grs.  several  times  a  day. 

Iodine,  135.  Inhalations  in  paroxysmal 
sneezing  with  itching  at  the  nose. 

Menthol,  416. 

Softening  of  brain.  (See  Brain 
paralysis.) 

soiinambulism. 

Bromide  of  potassium,  155.  In  the  som- 
nambulism of  children,  which  is  allied  to 
epilepsy. 

SORDES  ON  LIPS,  TONGUE,  ETC. 
Glycerine,  332. 

Sore  feet. 

Washing  soda,  178.  A  tablespoonful  in 
halt  a  gallon  of  warm  water  as  foot-bath, 
tor  half  an  hour  in  tenderness  of  soles. 

Sore  nipples, 
sore.) 


(See  Nipples, 


Sores.   (See  also  Ulcers.) 

■^^o^^sl^  concentration  if  sloughing  sores, 

loO,  161. 

Alcohol,  354.   To  cover  sores  with  thin 

protecting  layer  of  coagulated  albumen. 
ALUM,  225.   Dry  or  in  solution  to  relaxed 

and  abundantly  secreting  sores. 
Antiseptic  treatment  or,  82,  86.  With 

saturated  solution  of  boric  acid  or  other 

suitable  antiseptic. 
Camphor,  411.    For  dusting  on  indolent 

sores. 

Cabbolic  ACID,  302,  349.  Applied  as  stimu- 
lant  and  antiseptic,  and  anesthetic.  351 

Caustic  alkalies,  175.  Applied  to  hard 
edges. 

Charcoal,  86, 112.   LooaUy  to  sloughing  or 

unhealthy  sores.  o  s 

Chloeije  of  lime,  86.   Added  to  poultice 

for  offensive  gases. 
Chloeine  solution,  130.    For  sloughing 

and  indolent  sores,  as  a  wash. 
Cinchona,  604.   The  powdered  bark  dusted 

over  sloughing  ulcers,  etc. 
CoNiuM,  BELLADONNA,  ETC,  86.  As  Sedatives. 
Copper,  277.    The  sulphate  as  stick,  solu- 

tion,  or  ointment  to  indolent  sores. 

ULYCEEINE  OF  CARBOLIC  ACID,  333.    A  gOOd 

application  to.  foetid  sores. 
Hamamelis,  341.   On  lint  or  cotton-wool 

when  oozing.  ' 
Iodide  of  potassium,  147. 

■^Tse^^ref^f ^®  ^  Poultico,  cold, 
^"simpl'e^'^^'  °*  throat,  syphilitic  and 

Iodoform,  3Q6.  Dusted  over  spreading  or 
sloughing  sores. 

Iodol,  390.  Dusted  over  sores  provonts 
suppuration.  Very  useful  in  syphilitic 
and  gangrenous  snros.  ^ 

,,«",.'„^fn    '^'^"^  fi"inh\o  salts  as  lotion  to 
unhealthy  ovor-socreting  sores. 
LiMK,  201    As  carbonate  or  lime-water  to 
check  discharge. 

3b 
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Mbuouuy,  253.   Calomel  ointment  or  black 

wash  in  scrotuloim  or  tubercular  lupus, 

and  int  open  scrofulous  sores. 

 202.    In  syphilitic  sores. 

Ni'iKio  ACID,  101.  To  surface  of  unhealthy 

and  indolent  sores. 
Opium,  654.    Or  morphia  with  glycerine  as 

an  application  to  cancerous  or  simple 

sores,  to  relieve  pain. 

PnOSPnATE  GIT  LIUK,  207. 

Sulphide  of  calcium,  120.  When  thin 
ichor  discharged. 

SULPnUIt  OINTMENT,  116. 

Tannin,  338.  Or  glycerine  of  tannin  to 
coat  over  wounds  and  profusely  dis- 
chargingsores. 

Yeast,  80.   As  i5oaltices,  in  sloiighing sores. 

Zinc,  sulphath  or,  280.  To  unhealthy 
freely  secreting  sores. 

Sore   throat.     {See  Throat, 
DISEASES  of.) 

Spasmodic  affections. 

Aconite,  470.  In  spasmodic  laryngitis 
rapidly  produces  good  effects. 

Alcohol,  363.   As  an  antispasmodic. 

Ammonia,  196.  Useful  in  children's  intes- 
tinal colic,  etc. 

Oamphob,  414. 

Chlorofokm,  365,  375.  Vapour  in  spasm  of 
intestines;  also  in  other  spasmodic 
troubles. 

Hot  sand,  chamomile  elowkks  ok  heatbd 
TILE,  88.   Locally  in  painful  "  spasms." 
Ipecacuanha,  438. 

Opium,  557.  Very  useful  as  an  antispas- 
modic, especially  if  given  with  a  stimu- 
lant, as  alcohol,  ether,  or  chloroform, 
500. 

SuLPHO  -  CAB330LATES,  352.    In  flatulent 

"  spasms." 
Volatile  oils,  423. 

Spermatorrhcea. 

Belladonna,  538.  A  quarter  grain  of  the 
extract  with  one-and-a-half  grain  zinc 
sulph.  three  or  four  times  a  day,  often 
successful  in  cases  of  nocturnal  seminal 
emissions. 

BlADDEE  to  be  emptied  AETEB  riBSI  DEEP 
SLEEP,  157. 

Beomide  or  POTASSIUM,  166.  Supplemented 
by  cold  sponging  of  scrotum  and  peri- 
nieum  and  suspension  of  testes  in  water ; 
use  of  a  hard  mattress  and  abstention 
I'rom  suppers ;  patient  to  be  waked  up 
after  six  or  seven  hours'  sleep. 

Cabthabides,  437.  With  iron  internally  in 
emissions. 

Cold  douche,  74.  To  perinajum  and  but- 
tocks with  suspension  of  testicles  in  cold 
water. 

Cold  spongincj,  72. 

Digitalis,  488.  One  or  two  drachm  doses 

of  the  infusion  very  efficacious, 
Hyosoine,  549, 

Hypophosphites,  209.   Of  lime  or  soda, 
Phosphobus,  316.   For  physical  or  mental 

debility  induced  by  spermatorrhcea. 
Quinine,  611.   Has  been  recommended. 
Stbychnia,  578.   In  large  doses,  especially 

when  associated  with  impotence. 

Spinal  irritation. 

Aconite,  407.   As  ointment. 

Belladonna,  467.  Preparations  locally  ap- 
plied generally  better  than  those  of 
aconite. 


Spinal  paralyses.    {See  Para- 
lysis.) 

Sprain. 

C'AMPHon,  411. 

Cold  DoucHK,  74.  Salt  may  be  added.  The 
force  must  be  regulated  by  condition  of 
tissues. 

Hot  sath,  68. 

Status  epilepticus.   {See  Epi- 
lepsy.) 

Stiffness.    {See  Muscles.) 

Stings, 

Ammonia,  194,  Weak  solutions  in  stings  of 
insects  to  neutralize  the  formic  acid. 

Stomach,  diseases  of,  {See  also 
Vomiting.) 

Acids,  163.  Nitric  or  hydrochloric  in  small 
doses  for  acid  eructations,  heartburn,  and 
discomfort  in  chest  and  epigastrium  due 
to  excess  of  acid  in  stomach. 

Alkalies,  182.  In  pain  of  stomach.  Liquor 
potasso:  generally  used. 

Ammonia,  195.  Internally  as  an  excitant 
when  functions  of  stomach  and  upper 
intestines  depressed. 

Absenio,  291.  A  drop  of  liq.  arsen.  before 
food  in  irritative  dyspepsia,  and  in  vomit- 
ing of  di-unkards.  Useful  in  chronic 
ulcer  and  cancer ;  also  in  heartburn  and 
gastralgia,  and  in  chronic  dyspepsia  with 
diarrhoea  which  is  excited  by  food. 

Belladonna,  531,  In  some  painful  affec- 
tions, 

Bichbomate  of  potassium,  224.  In  dys- 
pepsia and  gastric  ulcer. 

Bismuth,  240.  Especially  the  nitrate,  eases 
the  pain  in  both  organic  and  functional 
diseases  —  as  cancer,  chronic  ulcers, 
chronic  inflammation,  and  especially 
chronic  gastritis  of  drunkards,  also  in 
gastrodynia  and  cramp ;  acute  and 
chronic  catarrh  of  stomach  in  children 
causing  vomiting  yield  to  this,  also  the 
various  forms  of  pyrosis. 

Caebonic  acid  wateb,  116.  In  painful  and 
irritable  conditions,  may  be  mixed  with 
milk ;  useful  where  constipation. 

Chakcoal,  114.  In  ulcer  of  stomach,  also  in 
neuralgia  (gastrodynia). 

Chloral,  383.  Sometimes  relieves  pain  of 
gastralgia. 

Chloboeokm,  306.  Drop  doses  in  flatulent 
distension,  sea-sickness,  and  other  vomit- 
ings. 

Cocaine,  602.  In  form  of  pill  averts  vomit- 
ing and  eases  pain  of  disease  of  stomach. 

CoNiuM,  498.  Sometimes  reheves  pain  of 
cancer. 

CouNTEK-iitBiTATioN,  110.  At  epigastrium 
often  allays  pain  and  obstinate  vomiting 
due  to  disease  of  stomach. 

CuEOKOTE,  345.  Checks  pains  after  food,  also 
many  forms  of  vomiting. 

Eucalyptus,  426.  In  chronic  catarrh  and  in 
vomiting  from  sarcinre. 

Glycerine,  333.  5j.  or  jij.  in  tea,  etc.,  in 
flatulence  and  acidity. 

Hydrastis,  590.  In  catarrh,  especially  al- 
coholic. 

Hydbooyanic  acid,  551.  Much  used  in  pain- 
ful diseases,  as  chronic  ulcer,  cancer, 
chronic  gastritis,  gastralgia,  etc.  May 
check  vomiting  as  well  as  reheve  pain. 
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Stomach,  diseases  oy— continued. 

ICB-DAO,  88.  To  epiftnatriiini,  Tor  pain  and 
vomiting  in  oimcor,  iilcov,  cto. 

Ice,  89.  To  suck  in  nausoa,  vomiting  and 
gastric  pain. 

Ibow,  232,  Astringont  proparations  in 
hasmorrhage  from  stomach, 

KOUMISH,  110. 

Leah,  244,  Soliiblo  preparations  liavo  been 
recommended  in  pyrosis. 

LntE-tvATEit  AND  MILK,  203,  203.  When  dis- 
ease. 

Magnesi.v,  198, 199.  As  osido  and  oavbonato 
—action  mild— very  suitablo  for  oUildron 
-often  combined  with  rhnbarl). 

Bicarbonate,  or,  as  it  is  often  called, 
fluid  magnesia,  is  a  useful  and  mild  ape- 
rient. 

Manoamese,  233.  Black  oxide  in  gastro- 
dynia  and  pyrosis. 

^-NAPirrnoL,  025.  In  dilated  stomach  as  dis- 
infectant. 

Nutrient  enemata,  100.  In  painful  dis- 
eases as  chronic  ulcer,  and  when  persist- 
ent vomiting. 

Nux  VOMICA,  .572.  One  or  tsvo  drops  of  the 
tinot.  every  two  hours  or  oftener  when 
tongue  coated  and  there  is  chronic  catarrh 
of  stomach  in  the  course  of  chronic  dis- 
ease, also  when  thei'o  is  flatulence  and  in- 
digestion, or  heartbm-n. 

  573.     One  drop  every  five  or  ton 

minutes  for  eight  or  ten  doses  in  acute 
gastric  catarrh  with  headache  or  sick 
headache. 

Opiuji,  556.  Or  morphia,  to  quell  pain  of 
many  stomach  affections,  and  to  relievo 
the  vomiting,  thus  it  is  useful  in  cancer, 
chronic  ulcer,  and  chronic  gastritis  from 
excessive  indulgence  in  alcoholic  drinks. 

 65C.    For  the  pain,  nausea,  and  want 

of  appetite  accompanying  alcohoUsm, 
small  doses  of  morphia  combined  with 
tonics  very  efficacious.  For  gastrodynia 
with  heartburn,  small  doses  of  morphia 
with  bismuth. 

SALicyiATE  OF  SODA,  61-1.  In  gastralgiaand 
fermentation  in  the  stomach. 

SrtvEH,  NITRATE  OF,  254.  Givcn  in  solution 
to  check  pain  and  vomiting  of  chronic 
inflammation,  chronic  ulcer,  and  oven 
cancer. 

SiRYcnNiA,  570.  Hypodermically  for  gas- 
tralgia  and  gastrodynia. 

Sulphites  and  nvposuLpniTEs,  172.  To 
destroy  sarcina;  and  torulaj. 

Tannin,  339.  Sometimes  given  for  irrita- 
tive dyspepsia,  also  in  ha;morrh.age. 

TuEPENTiNE,  417.  In  hfcmorrhage  from 
chronic  ulcer,  etc.,  five  to  tea  drops  fro- 
quently  repeated. 

Zivc,  SULPHATE  OP,  281.  In  less  than  emetic 
doses  in  painful  affections  due  to  chronic 
inflammation  of  mucous  membrane. 

STOiMATiTis.    {See  also  Mouth, 

DISEASES  OF.) 

Acids,  162.  As  astringents  in  ulcerative 
stomatitis;  others,  however,  are  prefer- 
able. 

Alum,  220.  In  ulcerative  stomatitis,  applied 
dry  with  the  flnger  many  times  a  day, 
especially  whore  disease  affects  one-half 
the  jaw. 

BoitAcic  acid,  174.  As  lotion,  one  in  fifty. 
Also  in  honey  or  glycerine. 

Chlokate  of  poTAsn,  222.  In  ulcerative 
stomatitis.  Also  chlorate  of  soda,  223 

CopPEB,  sulphate  of,  278.  Solution  painted 
over  edges  of  gums  in  ulcerative  stomati- 
tis. Generally  dry  alum  better. 


Stomatitis — continued. 

Glyceiiine  of  tannin,  338.  In  ulcerative 

stomatitis. 
LiSl  IC-WAI'EB,  202, 

Salicylic  acid,  013.  One  part  (dissolved 
in  suflicient  alcohol)  to  250  parts  of  water 
eases  pain  of  catarrhal  stomatitis. 

Stone.    {See  Calculi.) 
Stoutness.   {See  Obesity.) 
Strangury.    {See  Micturition, 

PAINFUL.) 

Streptococcus  infection. 

Antitoxic  sebum,  055,  656. 

Stricture. 

Opiuji,  507.   In  spasmodic  stricture. 

Struma.    {See  Scrofula.) 

Stupor,  e.g.^  from  alcohol  or 
opium  poisoning.  ( See 
Coma.) 

Sunburn. 

Vaseline  and  peteoleum,  335. 

Sunstroke. 

Cold  affusion,  72.  When  patient  struck 
down  unconscious. 

Suppression  op  urine.  {See 
Urine,  suppression  of.)  ' 

Suppuration. 

Quinine,  Oil.  Has  been  recommended  in 
profuse  suppuration. 

Sulphide  of  calcium,  12-1.  When  ichor 
instead  of  pus  is  secreted.  It  will  also 
arrest  suppuration,  or,  if  that  is  impos- 
sible, will  hasten  maturation. 

Suspended  animation  at  birth. 

Cold  waiee,  47.  Smartly  sjirinklod  on  face. 

Swallowing  liquids,  congeni- 
tal difficulty  in. 

BnoMiDE  OP  POTASSIUM,  1-19.  When  no 
diphtheria  or  malformation. 

Sweating.  {See  Perspiration, 
excessive.) 

Sycosis, 

MiiiiouBY,  200.  Bichloride,  two  grains  to 
one  ounce  of  water  applied  as  lotion  after 
each  epilation. 

 260.  Thooleato. 

Syncope,   {See  Fainting.) 
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Synovitis. 

Bliktbrk,  111,  A  flying  blister  every  niglit 

in  chronic  synovitis. 
Iodine,    132.     I'liinted .  round  joint  in 

olironic  synovitis. 

MBltCURr    AND    MORPHIA,    OLBATK   OF,  259. 

Locally  ajiplicd. 
SorT-KOAP,  182.  Applications. 

Syphilis.   {See  Chancre.) 

CoD-LivisB  OIL,  324.  In  chronic  skin  affec- 
tions. 

Iodide  op  ihoit,  237.  Whoi'e  anaimia. 

Iodide  op  potassium,  1*3,  147.  In  second- 
ary and  tertiary  syphilis.  (Sec  ref.) 
Large  doses  required  for  some  syphilitic 
sores. 

Iodoform,  396,  397. 

loDOL,  399.   In  secondary  syphilis. 

Lamp-batii,  79. 

Meecuby,  263.  Corrosive  sublim.  half  an 
ounce,  ammon.  chlor.  one  ounce,  in  a  bath 
for  obstinate  I'ashes. 

  262.     Black  wash    very  useful  in 

syphilitic  sores  generally,  in  mucous  tu- 
bercles, and  in  the  elevated  indurations, 
larger  and  more  irregular  than  mucous 
tubercles  occurring  near  the  anus  of  chil- 
dren. Calomel  or  citrine  ointment  may 
be  substituted  for  black  wash. 

Calomel  dusted  over  condylomata  will 
remove  them,  263. 

The  cynanide,  ten  to  fifteen  grains  in  an 
ounce  of  water,  may  be  applied  to  rashes 
and  sores  on  throat,  tongue,  penis,  anus, 
etc.  For  those  on  the  prepuce  five  grains 
to  the  ounce  quite  strong  enough.  Should 
be  applied  with  soft  brush  to  chancres, 
and  these  should  be  kept  moist  with  lint 
soaked  in  black  wash,  203. 

Mercurial  applications  mixed  with  tar, 
etc.,  are  useful  in  syphiUtio  psoriasis, 
263. 

Mercurial  fumigations,  moist  or  dry,  for 
eradicating  syphilis.  These  sometimes 
produce  prostration.  Mercurial  baths, 
203. 

 264.   Mercurial  and  calomel  ointments 

may  be  rubbed  into  delicate  parts  of  the 
skin  to  mercurialize  the  system. 

Bichloride  has  been  injected  subcuta- 
neously. 

In  syphilitic  ozosna  nitrate  of  mercury 
ointment,  partially  melted,  may  be  ap- 
plied twice  a  day  after  nose  well  cleared, 
263. 

For  discussion  on  the  use  of  mercury  in 
syphilis,  see  264,  273.  Hypodermic  use, 
etc. 

 260.   The  twenty  per  cent,  ointment  of 

the  oleate  in  the  axilla  useful  for  both 

children  and  adults. 
NiTEio  acid,  167.   In  secondary  syphilis. 
Oils  op  mkzebeoit  and   sassafbas,  424. 

Reported  useful. 
Soft-soap,  182.  Applications  in  glandular 

swelhngs. 
Turkish  baths,  modified  form,  79. 
Zinc,  279.  Chloride,  iodide,  nitrate,  locally 

to  syphilitic  ulcers. 

Tape  woem.    {See  Worms.) 
Teeth,  affections  of. 

Aconite,  406.  Ointment  or  liniment  for 
facial  neuralgia  due  to  diseased  teeth  ; 
will  succeed  quickly  if  at  all. 

Abhenic,  289.  As  escharotic  to  destroy 
pulp. 

  290.  When  for  pain,  may  be  mixed 


DISEASES 

Teeth,  affections  of— con- 
tinned. 

with  opium.  It  sometimes  at  first  aggra- 
vates pain. 

Bromide  of  potasbium,  152.  For  irritability 
and  convulsions  in  teething. 

Campiiob,  411, 

Capsicum,  4:C  A  strong  infusion  applied 
oil  lint  for  toothache. 

Caeuolic  acid,  .349. 

Chalk,  as  a  tooth  powder,  202. 

Chloral,  885.  Rubbed  up  with  equal 
weight  ot  camphor  and  rubbed  gently  in 
externally  or  put  into  cavity  o£  tooth. 

Chloroform,  300.  Two  or  three  drops  on 
cotton-wool  in  oar,  or  into  tooth,  or  hold 
over  hollow  tooth  a  bit  of  rag  moistened 
with  chloroform. 

  306.    Equal  parts  of  chloroform  and 

creasote  a  good  apijUcation. 

Cocaine,  601.  The  citrate  pressed  into  a 
painful  cavity,  and  before  removing  tar- 
tar. 

Collodion,  318.  Mixed  with  crystallized 
carbolic  acid,  which  has  been  melted  in  a 
test-tube,  may  be  inserted  into  a  tooth 
with  exposed  and  inflamed  pulp  on  cotton- 
wool :  the  pain  may  be  at  first  increased 
but  is  soon  abolished. 

Creosote,  345.  With  tannin  or  opium  into 
hollow  of  decayed  tooth  often  gives  relief. 

Ceoton-chloeal,  391,  396.  Sometimes  re- 
lieves toothache.  Of  use  if  with  nenralgia. 

Gelsemium,  513.  In  some  forms  of  tooth- 
ache. 

Hot  water,  93.    Rinse  with— sometimes 

cold  better. 
Hypophosphiibs,  209.   Of  lime  or  soda  in 

teething. 

Iodine,  135.  Tincture  painted  over  gums 
close  to  teeth  when  these  begin  to  recede 
and  expose  teeth.  Also  to  remove  tartar 
from  teeth. 

Menthol,  415. 

MoEPHiA,  564.     Hypodermically  injected 

for  severe  toothache. 
Opium,  654.    Mixed  with  tannin  or  creasote 

and  inserted  into  the  hollow  of  a  painful 

tooth,  where  inflamed  pulp  exposed. 
Volatile  oils,  421.   In  toothache. 
Zinc,  chloeide  of,  281.  To  destroy  exposed, 

painful  pulp. 

Testis.     {See    Orchitis  ;  also 
Glands.) 

Tetanus, 

Antitoxins,  653. 

Bromide  of  potassium,  152. 

Calabae  bean,  504.  If  possible  by  mouth, 
if  not,  hyi5odermically  or  by  iinus.  It 
must  be  pushed  till  just  short  of  arresting 
the  breathing,  and  should  be  given  at  the 
very  beginning.  The  liquid  extract  is 
used. 

Chloral,  383.   In  large  doses  has  some- 
times cured. 
Conine,  501.  Hypodermically. 
Cueare,  502. 

Ether,  377.    Spray  to  spine  every  two 

hours  for  tetanus. 
Gelsemium,  522. 

Nicotine,  497.  By  rectum  or  hypodermi- 
cally, appears  to  bo  useful  in  many  cases. 

NiTEiTB  OP  AMYL,  403.  Inhalation  may  he 
tried,  or  it  may  bo  given  subcutaneously. 

Spinal  ice-bag,  92. 

Tobacco,  497. 
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Thirst. 

Acid  bhinks,  92,  93,  130,  102.   In  fevors, 

pi'omoto  aueretion  of  saliva. 
Hot  wa  ibk,  rinsimr  tlio  mouth  with,  93. 
Ice,  89.    Suckins  ice  allays  thirst. 
Tepid  dbinks,  93.   In  diabetes. 

Thread  avorms.  {See  Worms.) 
Throat,  diseases  of. 

AcoxiTE,  470.  In  tonsillitis  and  acute  sore 
throat,  when  temperatiu-e  high,  drop  or 
half-drop  doses  of  the  tincture  every 
quarter  of  an  hour  for  two  hours,  then 
every  hour,  will  almost  certainly  prove 
efficacious. 

Alcohol,  354.  Biluted,  as  gargle  in  relaxed 
throat,  scurvy,  salivation,  etc. 

Alum,  22C,  227.  Dry  or  in  solution,  in 
simple  or  scarlatinal  sore  throat,  in  ton- 
sillitis, and  even  diphtheria. 

Gargles  in  chronic  inflammations,  but 
glycerine  of  tannin  bettor. 

AuTiMOirr,  288.  One-quarter  to  one-half  a 
grain  of  tartar-emetic  every  hour  in  ton- 
sillitis. 

Antiseptic  solutions,  130.  In  sloughing. 

Aksenic,  303.  In  medicinal  doses  in  slough- 
ing of  throat  or  maUgnant  sores. 

Belladonna,  530.  Internally  in  severe  in- 
flammatory diseases,  especially  when 
throat  and  tonsils  acutely  inflamed  and 
much  swollen— may  be  given  with  aconite. 

Benzoin,  compound  tincture  of,  422.  As 
an  inhalation  in  pharyngitis. 

BoEAs,  180.  In  hoarseness  from  strain  of 
voice. 

Capsicum,  433.  One  drachm  of  the  tinct.  to 
half  a  pint  of  water  as  a  gargle  in  some 
sore  throats,  and  in  the  very  early  stage 
of  tonsillitis  and  pharyngitis,  also  in 
malignant  sore  throat  and  in  relaxed 
throat.    (See  Whitla's  formula.) 

Cabbolic,  351.  Spray  to  nose  or  gargle  in 
contagious  sore  throat. 

Cocaine,  600.  Painting  with  a  20  per  cent, 
solution  in  ulcerations  of  epiglottis.  A 
4  per  cent,  solution  in  tonsiUitis  repeated 
every  hour  reUeves  pain.  Sometimes  as 
spray.   Caution . 

Cold  compress,  471.  Used  nightly  to 
harden  throat,  when  tendency  to  catarrh. 
It  should  be  swabbed  daily  with  glycerine 
of  tannin.  Inhalations  of  sulphurous  or 
carbolic  acid  useful. 

Creasote,  345.  Or  carbolic  acid  gargle  in 
sloughs  of  throat. 

Gltcebine  of  T.INNIN,  338.  After  acute  in- 
flammation; in  ulceration  in  aphthous 
sore  throat;  in  chronic  inflammation- 
often  when  accompanied  by  deafness  or 
cough,  provided  no  cartarrh  or  phthisis 
or  teething  irritation. 

GuATAouM  LOZENGES,  463.  In  folUcular 
pharyngitis,  also  in  acute  tonsillitis. 

Hydrastis,  590.  As  a  wash  or  gargle  in 
catarrh  of  naso-phaiynx. 

IcE,  89.  Very  valuable,  constantly  sucked 
in  tonsillitis,  sore  throat,  etc. 

—^  89.  A  poultice  of  broken  ice  in  an 
indiambber  bag  in  tonsillitis,  scarlet 
lever  and  diphtheria,  especially  when 
lymphatic  glands  much  swollen 

Iodine,  1.34.  Tincture  injected  into  hyper- 
trophicd  tonsils. 

 ^^136.  Tincture  applied  locally  to  sores. 

whether  syphilitic  or  not, 

lonoFOKM,  390. 

Ipecacuanha  wine,  448.  As  spray  in  non- 
inflammatory  sore  throat  ,md  hoarseness 
from  congestion  of  vocal  cords 

Menthol,  415.  As  pigment. 


Throat,  diseases  ov— continued. 

Mehcurt,  275.  In  acute  tonsillitis  when 
tonsils  almost  lucot,  the  third  of  a  grain  of 
grey  powder  every  hour  bonolicial  oven  if 
an  abscess  has  formed. 

Mercury  and  morphia,  oleate  of,  200.  In 
obstinate  and  painful  tonsillitis. 

Nitrate  of  poi'ash,  220.  Crystals  some- 
times sucked  in  acute  inflammation,  but 
other  remedies  preferable. 

Nitrate  of  silver,  263.  In  early  stage  of 
inflammation  locally  applied  may  cut  it 
short.  Solutions  are  used  in  chronic  sore 
throat,  but  generally  tannin  and  other 
astringent  but  non-irritant  applications 
better  unless  in  a  sloughing  condition. 
Sometimes  used  in  diphtheria  on  inflamed 
patches  only.  Sometimes  applied  to 
chronically  inflamed  larynx,  as  in  phthi- 
sis, by  brush  or  spray. 

Sometimes  injected  into   trachea  in 
asthma,  bronchitis,  and  phthisis. 

Nitric  acid,  162.  Applied  undiluted  to  foul 
sloughs. 

Rhat^vny,  339.   In  relaxed  states. 

Salicylate  of  soda,  018.  Extremely  suc- 
cessful in  quinsy. 

Sulphides,  123.  As  natural  waters,  especi- 
ally useful  in  follicular  pharyngitis. 
Sulphurous  acid,  171.  Inhalation,  spray, 
or  fumigation,  for  malignant  sore  throat, 
whether  scarlatinal  or  otherwise ;  also 
tonsilhtis,  and  clergyman's  sore  throat. 

Tannin,  339.  A  spray  of  five  per  cent, 
tannin  in  diphtheria  and  croup. 

Turkish  baths,  76.   In  quinsies. 

Zinc,  sulphate  or,  280.  As  gargle  occa- 
sionally employed  in  relaxed  throat. 

Thrush. 

Borax,  180, 332.  With  honey  or  as  glycerine 
of  borax. 

Boric  acid,  174.  With  honey  or  glycerine. 
Copper,  sulphate  of,  278.  A  weak  solution 

to  be  painted  over  mucous  membrane. 
Glycieine,  332.   WUl  sometimes  cure. 
Glycerine  of  borax,  332. 
Salicylic  acid,  613.   One  part  (dissolved 

in  alcohol)  to  250  of  water. 
Sulphurous  acid,  170.  As  solution,  strong 

or  diluted,  locally  applied. 


Tic.   {See  Neuralgia.) 
Tinea  circinata. 

Acetic  acid,  glacial,  160. 

Iodine  applications,  Uniment,  tincture,  or 

ointment,  133. 
Oils  and  fats,  321. 

Tinea  favus. 

Mebouet,  258.  A  lotion  of  two  grains  of 
the  bichloride  in  an  oz.  of  water  applied 
after  each  epilation. 

 260.   As  oleate.   (Sec  Tinea  sycosis.) 

Oils,  320.  To  facilitate  removal  of  scabs- 
poultices  used  also  preparatory  to  epila- 
tion. 

 321.  Head  to  be  greased  freely  to  pre- 
vent spreading.  Other  members  of  family 
should  also  grease  freely.  A  mild  mer- 
curial pomade  or  quinino  in  glycerine 
best. 

SoLpnunouH  acid,  170.  The  Pharmacopceia 
acid  with  glycerine.  If  the  case  is  obsti- 
nate epilation  assists. 
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Tinea  sycosis. 

MnEOCBY,  258.  A  lotion  containinpf  two 
grs.  of  tho  biobloritlo  to  an  oz.  of  water  to 
be  applied  nttor  each  epilation. 

  200.   Tho  flvo  per  oont.  solution  of 

oloato  in  oleic  acid  with  the  addition  of  an 
eighth  part  of  other. 

Tinea  tarsi. 

Blistees,  110.  To  temple,  frequently  re- 
peated in  obstinate  cases. 

Mkhcdbt,  257.  The  irritant  ointmontR. 
Eyelashes  to  be  cut  short  and  ointment 
applied  night  and  morning  after  picking 
off  scabs.  Ung.  hydrag.  nit.  should  not 
bo  diluted  to  more  than  half  its  strength. 
Sometimes  best  undiluted. 

 2G0.   As  oleate.   (Sec  Tinea  sycosis.) 

SiLVKit,  NiTBATE  or,252.  Solid  in  obstinate 
cases  after  removal  of  scabs. 

SdLPHATK  OP  COPPER,  277.  As  ultrato  of 
silver,  but  milder. 

Tinea  tonsurans. 

Acetic  acid,  160.   Strong,  locally. 
CnoTON"  OIL,  330.   Liniment  applied  with 

brush,  followed  by  poultice. 
loniNE,  133.   Two  drachms  with  an  oz.  of 

oil  of  wood  tar,  as  a  local  application. 
Glycbbine  of  CAitBOLio  ACID,  350.  In  early 

stages. 

Meecubt,  258.  As  lotion.  (Sec  Tinea 
favus.) 

 260.   As  oleato.    (See  Tinea  sycosis.) 

Oils,  320.    (See  Tinea  favus.) 

SULPHO-CTAIflDB   OF  POTASSIUM,  553.  Half 

an  ounce  with  one  ounce  glycerine  and 
seven  ozs.  of  water  as  lotion.    (See  rof.) 

StJLPHUBons  ACID,  170.    (See  Tinea  favus.) 

TuRPKNTiNE,  417.  Followed  by  iodine. 
(See  ref.) 

Tinea  versicolor.    (See  Pity- 
riasis VERSICOLOR.) 

Toe-nail,  ingrowing. 

Potash,  179.  Cotton-wool  kept  moist  with 
liquor  potassa;  pressed  down  between 
nail  and  soft  parts. 

Tongue,    psoriasis    of.  {See 
Psoriasis.) 

Tongue,  circular  rash  on. 

Aesenic,  292. 

Tonsillitis  (See  also  Throat, 
diseases  of.) 

Tonsils,  enlargement  of. 

Cor.D,  wet  compress,  in  enlai-gement  during 
and  after  scarlet  fever,  57.  (See  Scarlet 
fever.) 

lOniNE  IN.TBCTIONS,  131. 
GtXCEElNE  OB  TANHIW,  338. 

Toothache.  (See  Teeth,  affec- 
tions OF.) 

Torticollis. 

Capsicum,  432.  A  handful  of  tho  crushed 
pods  are  infused  for  36  hours  in  a  pint  of 
hot  or  cold  water  and  applied  on  lint 
covered  with  gutta  pcrcha. 
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ToRULiE.    (See  Sarcin^.) 
Tuberculosis.    (See  Phthisis.) 

Ausbnic,  309.  Appears  to  reduce  tempera- 
ture, and  is  perhaps  benoflcial  in  many 
ways. 

TuBBEcuLiir,  057. 

Tumours. 

CHr.OHoroBM,  374.  In  diagnogls  of  abdomi- 
nal tumours,  also  in  that  of  phantom 
tumours. 

Tympanites. 

TuBPENTiNE,  418.  In  conditions  of  Bevero 
prostration  with  tympanites. 

Tympanum,  rupture  of.  (See 
Ear,  diseases  of.) 

Typhlitis. 

Ice  POULTICE,  88.  To  right  side  of  lower 

part  of  abdomen. 
Opiates,  557. 

Typhoid    fever.     (^e  also 
Fevers.) 

Alum,  228.   For  the  diarrhoea. 

Chlobal,  381.   Opium  better. 

Chloeine  intebnally.  De.  Bueney  Teo's 

poemula,  131. 
Cold    bath,    afeusioit,    packing  and 

SPONGING.     (Sec  60,  61.)  Huemorrhage 

or  peritonitis  contra-indicate,  64. 
Cold  compeesses  ob  packing,  57. 
Digitalis,  485.   Recommended  by  Wun- 

derlich  to  lower  temperature  and  slow  the 

pulse,  488. 

Ebgot,  587.   For  intestinal  hasmorrhage, 

hypodermically  if  ui-gent. 
Hydrochloiiic  acid,  167. 
Ice  poultice,  88.   To  right  side  of  lower 

part  of  abdomen. 
Lead,  245.  The  acetate  with  opium  for  tho 

purging. 

Lime  cabbonate,  204.   As  chalk  mixture. 

Mbecuby,  273.  Corrosive  sublimat«,  the 
hundredth  of  a  grain,  every  two  or  three 
hours  for  the  diarrhoea.  (Sec  also  277.) 

  276.   To  disinfect  stools. 

  275.  Calomel,  in  small  doses  at  com- 
mencement, not  to  be  pushed  so  as  to 
touch  the  gums. 

Naphthalene  and  ^-Naphthol,  625. 

Opium,  558,  661.  In  small  doses  at  night 
for  wakefulness  with  delirium,  and  also 
for  the  diarrhoea.    (Sec  also  499.) 

  558.    May  be  given  as  injection  for 

diarrhoea. 

Quinine,  610.  To  reduce  temperature. 
Salol,  619.   Also  as  intestinal  antiseptic. 
Sebum  teeatment,  056,  667. 
Steychnine,  577.  In  heart  failure. 

SULPHUBOUS  ACID,  171. 

TuBPENiiNE,  417.  In  five  to  ten  drop  doses 
frequently  repeated  for  hajmorrhages  ; 
and  in  ten  min.  doses  every  two  hours 
in  the  advanced  stage  with  a  dry  tongue  ; 
or  drachm  doses  every  six  hours  may  bo 
given  when  tympanites  and  prostration 
but  without  diarrhoea.   (See  also  4.) 

Veratuum  vibiue,  452.  Has  been  em- 
ployed. 

Typhoid  state.    (See  Exhaus- 
tion.) 
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Typhus   fever.        {See  also 
Fevers.) 

Alcohol,  363.   Givo  early. 

ANTiMONi",  288.  la  the  delirium  with  wake- 
fulness— tartar-emetic  combined  with 
opium.   (Sec  Fever.) 

Belladonna,  530,  537.  Said  to  clean  tho 
tongue,  and  control  delirium. 

Chloral,  381.  To  produce  sleep  and  allay 
violent  delirium. 

Cold  bath,  affusion,  exc,  02. 

Mu.sK,  429. 

Opium,  661.   For  sleeplessness. 
Quinine,  610.   To  reduce  temperature. 

Ulcers.   (See  also  Sores.) 

Chlobate  of  potash,  222.  In  solution  as 
a  wash  to  clean  and  stimulate  foul  ulcdrs 
— other  remedies  better. 

Cinchona,  601.  The  powdered  bark  dusted 
over  foul,  indolent,  sloughing  and 
gangrenous  ulcers  promotes  the  healing 
process. 

CoNiuM,  498.  Locally  applied  by  means  of 
a  poultice,  wiU  ease  the  pain  and  improve 
the  character  of  the  sore. 

Gltceeine  op  tannin,  338. 

Nitric  acid,  160,  161.  Locally  to  destroy 
foul,  unhealthy  surface.  As  lotion  to  in- 
dolent and  painful  ulcers. 

SiLVEB,  NiTEATB  OF,  250.  Applied  to  un- 
healthy ulcers.   Also  to  ulcers  of  mouth. 

IjEiEMiA.  (See  Bright's  disease.) 
Urethra,  catheterisation  of, 

ETC. 

CocAiNB,  601.   Caution  in  use  of. 

Urethritis.    {See    also  Gon- 
ORRHCEA  and  Gleet.) 

BoBOGLYCEEiDE,  174.  As  injection. 
Cocaine,  001. 

Uric  acid,  excess  of,  in  urine. 

Alkalies,  184, 190.   Citrates  are  best. 
Magnesia,  199. 
Pipebazine,  665. 

Urine,  decomposition  of. 

bobio  acid,  174. 
Salol,  619. 
Sulphites,  172. 
sulpho-cabbolates,  352. 

Urine,  incontinence  of.  {See 
Incontinence.) 

Urine,  suppression  of. 

Copious  injections,  09.  Beneficial  in  some 
cases. 

Urticaria.   {See  Pruritus.) 

Acids,  161.   Diluted  as  washes. 
Alkalies,  176. 

Benzoic  acid,  422.   In  eau  do  Cologne. 
Benzoin,  422.  The  comp.  tinct,  painted  on 

the  skin  for  itching. 
Chlobofohm,  365.    As  ointment  to  allay 

itching. 

Colchicusi,  458.  In  gouty  persons. 
Cyanide  of  potassium,  5.'i1.     Or  hydro- 
cyanic acid.    (See  Itching.) 
Lead,  243.  Lotions  to  ease  itching. 
Salicylic  acid,  btc,  614. 
Wabm  dates,  67. 
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Uterine  diseases.  {See  also 
Prolapse  of  uterus,  Men- 
orrhagia, ETC.) 

ACT.EA  jiACEJiosA,  465.  To  prevent  mis- 
carriages in  irritable  uterus  and  pro- 
lapsus. 

Belladonna,  529.  With  tannin  and  Buppo- 

sitory  in  neuralgia  of  uterus. 
Camphob,  412.  A  saturated  solution  in  eau 

de  Cologne  to  be  rubbed  into  the  head 

for  drowsiness  or  headache  of  uterine 

origin, 

C'ABBOLio  ACID,  351.   A  Weak  solution  as 

injection  in  cancer,  etc. 
 351.   Pure  in  ulcer  of  os  and  cervix 

and  chronic  inflammation  of  uterus  or 

cervix.    (See  ref.) 
Cabdonic  acid  gas,  115.  Injected  up  vagina 

for  pain  of  ulceration  of  os,  cancer  and 

neuralgia  of  uterus. 
Caustic  lime,  201.    Mixed  with  caustic 

potash  as  eschai'otic  in  affections  of  neck 

of  uterus. 

Chlobofokm,  365.  As  spray  in  cancer, 
ulceration  of  os,  and  neuralgia  j  must  bo 
continued  some  minutes. 

Eegot,  588.  HypodermicaUy  for  fibrous 
tumour. 

 588.  The  most  valuable  medicine  known 

for  uterine  hEemorrhage — must  be  given 
in  full  doses  and  repeated  ever.y  hour  or 
so.  Dry  cupping  over  the  sacrum  useful, 
perfect  rest  necessary. 

Glycerine,  333.  In  congested  neck  of 
womb  a  pledget  of  cotton-wool  satu- 
rated with  glycerine  and  applied  for 
several  hours  will  induce  a  copious  dis- 
charge of  serum  which  will  give  as  much 
relief  as  leeches, — a  piece  of  twine  should 
be  fastened  to  it. 

Glycebine  op  tannin,  337.  Checks  dis- 
charge and  stench  of  cancer,  better  still 
if  mixed  with  glycei'tne  of  carbolic  acid. 

Hydbastis,  589,  In  hajmorrhago  from  fi- 
broids,  etc. 

loDOFOBM,  396.  As  bolus  with  cocoa  fat 
inserted  into  excavation  produced  by 
cancer. 

Iron  peeohlobide,  230.  Injected  in  uterine 
catarrh. 

Lead,  244.   As  plaster  for  pain  in  back  duo 

to  uterine  disease. 

 249.  Internally  in  uterine  hasmorrhage. 

Opium,  558.  An  injection  into  the  rectum 

of  laudanum  and  starch  will  subdue  tho 

pain  of  uterine  diseases. 

Uterine  hemorrhage.  {See 
hjsmorrhage,  postpartum.) 

Vaccination. 

Aconite,  474.  For  erysipelatous  redness 
after  vaccination.  This  treatment  may 
bo  supplemented  by  the  local  applica- 
tion twice  daily  of  belladonna  ointment. 

Menthol,  418. 

Vagina,  diseases  of.  {See  also 
Vulvitis.) 

Bonic  acid,  173. 

Boboglyceeide,  174.  As  injection  in 
vaginitis. 

Cocaine,  601.  Suppositories  and  pessaries 
in  painful  conditions.  A  lotion  relieves 
vaginismus.  Caution. 

Glyokkinb  of  tannin,  337,  In  chronic 
vaginitis  of  children. 
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Varicocele. 

OoLj)  noccHK,  7-1.  To  jiGrinajum  and  but- 
tocks, with  suspension  of  testicles  in 
cold  water. 

Hamamelis,  312. 

Vertigo,  aural. 

Gelskmicm,  622.  The  tincture  in  10  min. 
doses  thrice  daily. 

Vomiting. 

Acids,  199. 
Alcohol,  356. 

Alum,  227.  In  six  to  ten  gr.  doses  in  obsti- 
nate vomiting  of  phthisical  patients  ex- 
cited by  coughing.  In  vomiting  of 
whooping  cough,  228. 

Abseitic,  290.  One  drop  of  hq.  arsen.  be- 
fore food  in  vomiting  of  drunkards,  also 
in  chi'onio  vomiting  without  pain  or 
nausea,  has  been  recommended  in  vomit- 
ing of  cholera,  also  in  vomiting  of 
pregnancy. 

BiCABBoiTATE  OE  SODA,  203.  Half-drachm 
to  a  drachm  to  a  pint  of  milk  for  infants, 
especially  if  constipated.  If  lime-water 
and  bicarbonate  of  soda  both  fail,  stop 
all  milk,  and  feed  on  sopped  bread,  water 
gruel  and  chicken  or  veal  broth. 

BisiinTH,  240.  In  many  forms  of  vomiting 
in  children,  especially  when  due  to 
acute  or  chronic  catarrh  of  the  stomach. 
Also  salicylate  of  bismuth,  242. 

Bbomidbs,  157. 

Carbolic  acid,  352. 

Cabbonio  acid  watek,  116.   With  milk. 
Ghloeal,  383.    In  pregnancy. 
Chlobofobm,  366.   In  drop  doses,  jjure,  in 

sea- sickness  and  other  vomiting. 
Cocaine,  602. 

CoBifTER-iERiTATioir,  110.   At  opigastriuni 

often  allays  pain  and  obstinate  vomiting 

due  to  diseases  of  stomach. 
Creasotb,  345.  In  sea-sickness,  pregnancy, 

cancer,  ulcer  of  stomach,  and  Bright's 

Disease. 

EncALTPTUs,  426.   Wlien  sarcina;. 
Gelatine,  203.    With  milk,  cream,  and 

arrowroot,  as  food  for  young  children. 

(See  ref.) 

Hydroctaitic  acid,  552.  Sometimes  checks 
vomiting  as  well  as  relieves  the  pain  of 
chronic  ulcer,  cancer,  chronic  gastritis, 
gastralgia,  etc. 

IcE-BAG,  88.  To  epigastrium  for  joain  and 
vomiting  of  cancer,  etc. 

Ipecacuakha,  199.  In  sympathetic  vomit- 
ing. 

 439,  440.   In  pregnancy  (see  ref.)  and 

during  suckUng  at  menstrual  times  ;  in 
the  morning  vomiting  of  drunkards,  but 
here  arsenic  generally  better.  In  morn- 
ing vomiting  from  weakness  and  in  con- 
valescents, in  acute  catarrh  of  the  stomach 
in  children  — may  be  combined  with 
aconite  if  inflammation  great ;  in  whooiJ- 
ing  cough— here  sometimes  alum  better. 
In  the  vomiting  occui-ring  without 
nausea  immediately  after  meals— here 
arsenic  better.  Sometimes  in  vomiting 
from  cancer,  441. 

LiME-wATBB,  202.  In  chronic  forms,  as  from 
chronic  ulcer,  mixed  with  milk— if  vomit- 
ing incessant,  patient  should  be  fed  on 
this  only  in  frequent  small  quantities. 
Milk  with  one-eighth  of  lime-water  often 
sufficient  for  infants  in  whom  the  gastric 
juice  coagulates  the  milk  causing  vomit- 
ing, wind  and  colic.  If  constipation, 
bicarb,  of  soda  better.  (Sco  above.) 
Withhold  milk  if  necessary.  {Sco  203.) 
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Magkkkia,  199.  In  sympathetic  vomiting, 
e.'j.,  of  pregnancy— effects  very  tran- 
sient. 

MBBTnoT/,  416. 

Mebcoby,  2C7.  As  calomel,  or  better  still, 
grey  powder,  one-third  grain  every  two 
hours  in  the  sudden  forcible  vomiting  of 
children.  Small  doses  frequently  given 
are  useful  when  vomiting  accompanied 
by  clayey  stools. 

Milk,  204.  Vary  quality  of;  humanized 
milk. 

Morphia,  686.  Hypodermically  in  preg- 
nancy as  well  as  other  severe  forms. 
Often  arrests  persistent  hiccup. 

NiTKO-GLYCKEINE,  409. 

NuTBiBNT  KNEMATA,  100.  In  pcrsistcnt 
vomiting. 

Nux  voM  lOA ,  672.  When  tongue  coated  with 
thick  fur— may  be  given  with  ipecac. 

Oxalate  of  cebium,  199.  One  grain  every 
three  hours  in  sympathetic  vomiting. 

QuiiriK-E,  199.   In  sympathetic  vomiting. 

 611.   Sometimes  useful  in  vomiting  of 

pregnancy. 

Silver  Nitratb,  254. 

Spinal  icb-bag,  92.  In  pregnancy  and  sea- 
sickness. 

Veeatrum  album,  453.  In  vomiting  and 
purging  of  summer  diarrhoea. 


Vulva,  eczema  of.  {See  Eczema.) 

Vulva,  Pruriginous  affection 
OF.    {See  Pruritus.) 

Vulvitis. 

Alum,  225.  A  lotion,  or  if  inflammation 
higher  up  an  injection,  of  sixty  grains  to 
a  pint  of  water,  to  be  used  every  hour  or 
oftener.  This  strength  is  occasionally 
too  much. 

Glycerins  of  tanniw,  337.    In  chronic 

vaginitis  of  children. 
Lead,  243.   Solutions  of  the  acetate  or 

diacetate  as  wash  when  acute  stage  just 

subsided— later  on  stronger  astringents 

needed. 
LiME-wATEE,  202,  As  a  wash, 

"Warts. 

Arsenic,  289.  Arsenious  acid  as  a  caustic- 
enough  to  be  used  to  excite  active  inflam- 
mation.  (Sco  ref.) 

 290.  Liquor  arsenicalis  may  be  painted 

over  warts. 

Bichromate  of  potassium,  224. 

Cauhiio  alkalies,  175.  Undiluted  or  mixed 
with  caustic  lime,  locally. 

Chromic  acid,  172.  A  solution  of  100  grs. 
to  one  oz.,  applied  with  a  glass  rod  so  as 
just  to  saturate  the  diseased  growth,  any 
superfluous  acid  to  be  removed;  dress 
with  dry  lint. 

Glacial  acetic  acid,  160.  Very  effectual. 

Mbbcury,  niibaie  of,  256.  Locally 
applied. 

NiTBic  acid,  ICO.  A  drachm  or  two  of  the 
dil.  acid  to  a  pint  of  water,  as  a  wash  to 
keep  small  syphilitic  warts  and  condylo- 
mata constantly  moist. 

Salicylic  acid,  614. 

Silver,  niibatk  of,  250.  As  caustic,  but 

too  superficial. 
Zinc,  279.    Chloride,  iodide  and  nitrate 

locally. 
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Wasting  diseases. 

Oils  AITD  FATS,  320. 

PnosrnATK  op  r.iMK,  207.   In  chronic  cases. 

Wheezing. 

Arsexic,  299.  In  empliyaematous  peranns 
—(Sec  Emphyaemn).  In  the  wheezing  of 
ohililron  witli  oppressed  breathing. 

Tartar  EMnrrc,  237. 

White  swelling. 

lODiifE,  13i.  A  solntioB  injected  into  tlie 
joint. 


Whitlow. 

AifTnroirY,  283.  As  tartar  emetic.  {See  In- 
flammation.) 

Carbolic  acid,  349.  To  bemimb  the  sur- 
face dnring  incision. 


Whooping-cough. 

Ar.uM,  223.  When  acute  stage  is  over  and 
there  is  no  complication  two  to  six  grs. 
every  three  hours,  or  less  every  hour,  in 
glycerine  or  honey. 

Belladonita,  636.    Especially  during  third 
week.    Children  bear  this  clnag  well ;  ten 
minims  of  the  tinct.  may  be  given  hourly 
to  a  child  two  or  three  years  old,  478. 
Of  little  use  if  complications  exist. 

Bromibe  of  POTAKsiuir,  148,  149,  152.  Espe- 
cially in  summer.  When  uncomplicated, 
except  with  convulsions. 

CAinfABis  i«fDicA,  5SJ.  Has  been  found 
useful. 

Carbolic  a  cm,  344,  3.53. 

Carbonate  of  potash,  185.  In  one  or  two 
grain  doses. 

Chloral,  382. 

Chloride  of  AJnioNinii,  211. 

Chlokofohm,  365.  Or  ether,  to  lessen  vio- 
lence of  paroxysms. 

Clover,  592.  A  wineglassful  occasionally 
through  the  day  of  an  infusion  made  of 
two  ounces  of  carfully  dried  red  blossoms 
steeped  in  a  pint  of  boiling  water  for  fom- 
hours. 

CocAitiE,  603. 

CoD-LivEH  OIL,  326.    In  middle  and  after 

stage. 
CoNiUM,  501. 

Ergot,  589.   .Said  to  be  useful. 
Gelsemium,  523. 
Griitdklia,  523. 

Ipecacuanha,  410,  449.  Useful  in  many 
cases. 

Lime-water,  205.  Useful  from  its  astrin- 
gency,  ,as  in  some  forms  alum  and  tannin 
advantageous. 

Lobelia,  532.  In  spasmodic  stages.  Chil- 
dren very  tolerant  of  this  drug  ;  for  a 
child  two  years  old,  ten  min.  of  the  tinct. 
every  hour  and  an  additional  dose  each 
time  the  cough  is  imminent  provided  the 
paroxysm  gives  .sufficient  warning. 

Mpsk,  429.   Has  been  given. 

Mustard,  431.   Said  to  be  useful. 

Opium,  567.  In  convulsive  stage.  Suffici- 
ent should  be  given  to  produce  slight 
heaviness,  which  should  bo  maintained. 
(.See  ref .) 

Quinine,  605. 

bKNEOA,  642.   Given  by  .some. 

Silver,  nitrate  of,  253.  A  solution  for 
sponging  out  throat  or  as  spray'.  As 
spray  when  patient  more  than  two  or 
three  years  old. 


Whooping-cough— co«<«nued. 

Tannin,  339.   Applied  to  tliroat. 
Valerian,  427.  Preparations  said  to  control 

paroxysms. 
Zinc,  2d2.   As  oxide  or  sulphate. 

Worms. 

Alum,  610.   As  solution  for  injection. 

Areca  ndt,  639.   For  tape  worm. 

Bromide  of  potassium,  160.  In  convulsions 
caused  by  worms. 

CHLORinE  OF  ammonium,  211.  To  prevent 
formation  of  thick  mucus  which  serves  as 
nidus  for  worms. 

Chloroform,  376.   For  tapeworm. 

CoLooYNTH,  629.   Aa  purgative. 

Common  salt,  640, 641.  Chloride  of  ammon- 
ium and  antimony  to  remove  catarrhal 
state  of  mucous  membrane. 

Eucalxptol,  428.  Injection  for  thread 
worms. 

Filix  mas,  838.  For  tape  worm,  to  be  taken 
on  an  empty  stomach  and  followed  by  a 
purge.    {See  ref.  for  directions.) 

Injections,  100.  For  thread  worms;  enough 
liquid  should  be  used  to  reach  a  little 
higher  than  the  rectum.  Half  a  pint 
enough  for  an  adult.  Solution  of  salt, 
iron,  etc.,  must  not  be  too  concentrated 
lest  inflammation  ensue. 

Iron,  230,  640.  Tinct.  ferr.  sesquichlor. 
half  an  ounce  in  a  pint  of  water,  a  good 
injection  for  thread  worms,  coagulating 
albumen. 

Kamala,  639.   For  tape  worm. 

Kousso,  638.   For  tape  worm. 

LiME-wATEE,  204  and  640.  As  injection  for 
thread  worms. 

Naphthalene,  625. 

Oils,  641.   Reputed  vermicides. 

Pelletierine,  039.  The  tannate  In  tape 
worm. 

PuNiCA  GRANATUM,  638.  As  infusion  for  tape 
worms. 

Quassia,  627,  640.   The  infusion  useful  for 

aacarides,  as  injection  or  by  mouth. 
Santonin,  639.     For  round  and  thread 

worraa,  m  castor  oil  by  mouth  or  as  an 

injection  or  suppositoiy. 
ScAMMONT,  632.    For  thread  worms  in  the 

rectum. 

Tannin,  340.  As  catechu,  kino,  red  gum, 
rhatany,  hjematoxylum,  in  injections  to 
destroy  thread  worms. 

Tonics,  641.  As  cod-liver  oil  and  iron  to 
restore  intestinal  canal  to  healthy  con- 
dition. 

Turpentine,  418.  As  poison  to  tape  and 
threads  worms.    {See  niso  639.) 

Valerian,  427.  Especially  when  convul- 
sions. 


Wounds. 

Aloes,  629.  Topically  as  a  slight  stimulant 
— often  purges. 

P-Naphthol,  626.   In  unhealthy  wounds. 

HoRic  ACID,  173.   Antiseptic  dressing. 

Cahuolic  acid,  34S,  .340.  Locally. 

Collodion,  317.  Paint  over  to  adjust  edges 
and  exclude  air. 

Hamamelis,  311.  On  lint  or  cotton-wool 
when  ooning  from  wound. 

IcR  and  salt,  90.  Applied  to  wound  pre- 
vents inflammation. 

InonOFOHM,  390. 

loDOL,  399.    Cleans  gangrenous  wounds 
Naphthalene,  025.    In  unhealthy  wounds 
Opium,  557.   To  f|uiot  int,eHtiiial  movements 

m  wounds  of  the  alidomen. 
Salicxlio  acid,  etc.,  613. 

3c 
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Wounds — continued. 

Sur.i-nnBOCs  acid,  170.  Solution  constantly 

applied,  diluted  or  not. 
Tannin,  318.    Or  Rlycerino  of  tannin  to 

coat  over  wounds. 
Turkish  bath,  70.    For  pain  In  the  seat  of 

old  wounds. 


Xeroderma. 

Gltcebink,  .S32.  Glycerine  of  gtarcli  to  be 

rubbed  in  daily  after  a  bath. 
Oils  and  fats,  320.   In  conjunction  with 

warm  baths  to  lubricate  skin. 
Vaskwnb  and  petroleum,  335. 
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MECHANICS  AND  HYDROSTATICS 

By  the  same  Author.    Crown  Svo,  8s.  6d.    Part  L— Dynamics,  4s 

Part  H.— Statics,  3s.    Part  HL— Hydrostatics,  3s. 
ELECTRICITY  AND  MAGNETISM 

By  the  same  Author.  [In  preparation. 

SOLUTION  AND  ELECTROLYSIS 

By  W.  C    D.  Whetham,  M.A.,  Fellow  of  Trinity  College.  Crown 

ovo,  7s.  6d. 

SOUND. 

By  J.  W.  Capstick,  M.A.  [/„  preparation. 

ELEMENTS  OF  PETROLOGY. 

By  A.  Harker,  M.A.,  F.G.S.,  Fellow  of  St.  John's  College  ;  University 
Demonstrator  of  Petrology.    Crown  8vo,  7s.  6d.  ^ 
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J.  W.  CAPSTICK,  M.A. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


R.  E.  CARRINGTON,  m.d.,  f.r.c.p. 

Late  Assistant  Physician  and  Senior  Demonstrator  of  Morbid  Anatomy  at  Guy's  Hospital 
NOTES  ON  PATHOLOGY.    With  an  Introductory  Chapter  by 
J.  F.  GooDHART,  M.D.  (Aberd.),  f.r.c.p.,  Physician  to  Guy's  Hospital, 
Edited  by  H.  Evelyn  Crook,  M.D.  Lond.,  F.R.C.S.  Eng.,  and  Guy 
Mackeson,  L.R.C.P.,  M.R.C.S.    Crown  8vo,  3s.  6d. 


ALFRED   H.   CARTER,  m.d.  lond. 

Fellow  oj  the  Royal  College  of  Physicians;  Senior  Physician  to  the  Queen's  Hospital, 
Birmingham;  Professor  of  Therapeutics  i»  Mason  College,  Birmingham. 

ELEMENTS  OF  PRACTICAL  MEDICINE. 

Seventh  Edition,  crown  8vo,  los. 


F.  H.  CHAMPNEYS,  m.a.,  m.d.  oxon.,  f.r.c.p. 

Physician-Accoucheur  and  Lecturer  on  Obstetric  Medicine  at  St.  Bartholomew's  Hospital: 
Examiner  in  Obstetric  Medicine  in  the  University  of  Oxford,  &c. 

I. 

LECTURES  ON  PAINFUL  MENSTRUATION.  THE 

HARVEIAN  LECTURES,  1890.   Roy.  Svo,  7s.  6d. 

II. 

EXPERIMENTAL    RESEARCHES    IN  ARTIFICIAL 

RESPIRATION  IN  STILLBORN  CHILDREN,  AND  ALLIED  SUB- 
JECTS.   Crown  Svo,  3s.  6d. 


W.  BRUCE   CLARKE,  m.a.,  m.b.  oxon.,  f.r.c.s. 

Assistant  Surgeon  to,  and  Senior  Demonstrator  of  Anatomy  and  Operative  Surgery  at 
St.  Bartholomew's  Hospital ;  Surgeon  to  the  West  London  Hospital,  &c. 

THE  DIAGNOSIS  AND  TREATMENT  OF  DISEASES 

OF  THE  KIDNEY  AMENABLE  TO  DIRECT  SURGICAL  IN- 
TERFERENCE.    With  Illustrations,  demy  Svo,  7s.  6d. 


JOHN    COCKLE,  m.a.,  m.d. 

Physician  to  the  Royal  Free  Hospital. 

ON  INTRA-THORACIC  CANCER.   8vo,  4s.  6d. 


ALEXANDER    COLLIE,   m.d.  aberd.,  m.r.c.p.  lond. 

Secretary  of  the  Epidemiological  Society  for  Germany  and  Russia,  &c. 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAG- 
NOSIS, PROGNOSIS,  AND  TREATMENT.  Illustrated  with 
Coloured  Plates,  crown  8vo,  8s.  6d.  [Lewis's  Practical  Series.] 


M.  P.  MAYO  COLLIER,  m.b.,  m.s.  lond.,  f.r.c.s.  eng. 

Professor  of  Comparative  Anatomy  and  Physiology  at  the  Royal  College  of  Surgeons, 

England,  &c. 

THE  PHYSIOLOGY  OF  THE  VASCULAR  SYSTEM. 

Illustrations,  Svo,  3s.  6d. 


E.  TREACHER  COLLINS,  f.r.c.s. 

Assistant  Surgeon  to  the  Royal  Loudon  Ophthalmic  Hospital,  Moorfields ;  Hunterian 
Professor,  Royal  College  of  Surgeons,  England,  1893-94. 

RESEARCHES  INTO  THE  ANATOMY  AND  PATHO- 
LOGY OF  THE  EYE.  With  10  Plates  and  28  Figures  in  the  Text, 
demy  Svo,  6s.  [Now  ready. 
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WALTER    S.    COLMAN,  M.D.,  F.R.C.P.  LOND. 

c.-in«ST2i'i^''-^i!''"''"'  Hospital /or  the  Paralysed  and  Epileptic,  &c. 

SECTION  CUTTING  AND  STAINING:  A  Practical 
Introduction  to  Histological  Methods  for  Students  and  Practitioners. 
Second  Edition,  with  Illustrations,  crown  Svo,  3s.  6d.  [Now  ready. 

W.  H.  CORFIELD,  m.a.,  m.d.  oxon.,  f.r.c.p.  lond. 

Professor  of  Hygiene  and  Public  Health  in  University  College,  London  ;  Medical  Officer 
of  Health  for  St.  George's,  Hanover  Square,  &c. 
I. 

DWELLING  HOUSES :   their  Sanitary  Construction  and 

Arrangements.  Fourth  Edition,  with  Illustrations,  crown  Svo. 

J  J  [I^n  preparation. 

DISEASE  AND  DEFECTIVE  HOUSE  SANITATION- 

being  Two  Lectures  delivered  before  the  Harveian  Society  of  London* 
With  Illustrations,  crown  Svo,  2s.  [y^st  published. 

J.  LEONARD  CORNING,  m.a.,  m.d, 

.  Consultant  m  Nervous  Diseases  to  St.  Francis  Hospital. 

A   PRACTICAL   TREATISE  ON  HEADACHE  NEU- 
RALGIA, SLEEP  AND  ITS  DERANGEMENTS,  AND '  SPINAL 
IRRITATION.    With  an  Appendix-Eye  Strain,  a  Cause  of  Headache 
By  David  Webster,  M.D.    Second  Edition,  demy  Svo,  7s.  6d. 

SIDNEY  COUPLAND,  m.d.,  f.r.c.p 

Physician  to  the  Middlesex  Hospital,  and  Lecturer  on  Practical  Medicine  in  the  Medical 
School ;  late  Examiner  m  Medtcme  at  the  Examining  Board  for  Fmyln,,^ 

NOTES  ON  THE  CLINICAL  EXAMINATION  Sp  TTT-p 

BLOOD  AND  EXCRETA.    Third  Edition,  lamo,  is.  6d. 

CHARLES  CREIGHTON,  m.a.,  m.d. 

Formerly  Demonstrator  of  Anatomy  in  the  University  of  Cambridge. 

A  HISTORY  OF  EPIDEMICS  IN  BRITAIN  Vol  I 
FROM  A.D.  664  TO  THE  EXTINCTION  OF  THE  PLAGUE 
Demy  Svo,  iSs.  Vol.  II.  FROM  THE  EXTINCTION  OF  THF 
PLAGUE  TO  THE  PRESENT  TIME.    Demy  Svo,  20s. 

I-^^^l^STRATIONS  OP  UNCONSCIOUS  MEMORY  IN 

DISEASE,  including  a  Theory  of  Alteratives.    Post  Svo,  6s. 

^A^CLIFFE  CROCKER,  m.d.  lond.,  b.s.,  f.r  c  p 

T,T«-rn  •  i^\y^i"an  for  Diseases  of  the  Skin  in  University  College  Hosfital  &c    '  '  ' 

DISEASES  OP  THE  SKIN;    THEIR  DESCRIPTION 

PATHOLOGY,  DIAGNOSIS,  AND  TREATMEOT  I^Sd  eS 
with  92  Illustrations,  Svo,  24s.  -i-uii-jon, 

,  EDGAR  M.  CROOKSHANK,  m.b.  lond. 

Professor  of  Comparative  Pathology  and  Bacteriology,  and  Fellow  of.  King's  College,  London 

A   TEXTBOOK   OP   BACTERIOLOGY :   IncludinK  the 

Etiology  and  Prevention  of  Infective  Diseases,  and  a  short  account  of 
Yeasts  and  Moulds,  H^ematozoa,  and  Psorosperms.    Illustrated  with 
22  Coloured  Plates,  and  273  Illustrations  in  the  Text.    Fourth  Edition 
medium  Svo,  21S.  [^ust  publishedl 

HISTORY   AND   PATHOLOGY    OP  VACCINATION 

Vol  I.  A  Critical  Inquiry.  Vol.  II.,  Selected  Essays,  (EditedHncludinL* 
works  by  Jenner,  Pearson,  Woodville,  Henry  Jenner,  Loy,  Roge  s,  & 
Bousquet  Estlin,  Ceely,  Badcock,  Auzias-Turenne,  Dubfeui  b  and 
Layet.    Two  volumes,  illustrated  with  22  coloured  plates.    Royal  Svo 
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F.  DARWIN,  M.A.,  F.R.s. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


HERBERT    DAVIES,   m.d.,  f.r.c.p. 

Late  Consulting  Physician  to  the  London  Hospital. 

THE  MECHANISM  OF  THE  CIBCIILATION  OF  THE 

BLOOD  THROUGH  ORGANICALLY  DISEASED  HEARTS. 
Edited  by  Arthur  Templer  Davies,  B.A.  (Nat.  Science  Honours), 
M.D.  Cantab.,  M.R.C.P. ;  Physician  to  the  Royal  Hospital  for  Diseases 
of  the  Chest.    Crown  8vo,  3s.  6d. 


HENRY  DAVIS,  m.r.c.s. 
Tiachtr  and  Administrator  of  Ancesthetics  at  St.  Mary's  Hospital,  and  Anasihetist 
to  the  Dental  Hospital  of  London. 

GUIDE  TO  THE  ADMINISTRATION  OP  ANiESTHE- 
TICS.    Second  Edition,  fcap.  8vo,  2s.  6d. 


F.  A.  DIXEY,  M.A.,  D.M. 

Fellow  of  Wadham  College,  Oxford. 

EPIDEMIC  INFLUENZA:    A   Study  in  Comparative 

Statistics.    With  Diagrams  and  Tables.    8vo,  7s.  6d. 


HORACE  DOBELL,  m.d. 

Consulting  Physician  to  the  Royal  Hospital  for  Diseases  of  the  Chest,  &c. 

ON    DIET    AND    REG-IMEN    IN    SICKNESS  AND 

Health,  and  on  the  Interdependence  and  Prevention  of  Diseases  and  the 
Diminution  of  their  Fatality.    Seventh  Edition,  8vo,  5s.  nett. 


ROBERT  W.  DOYNE,  f.r.c.s. 

Surgeon  to  the  Oxford  Eye  Hospital ;  Ophthalmic  Surgeon  to  St.  John's  Hospital,  Cowley, 
and  to  the  Bourton  on  Water  Cottage  Hospital. 

NOTES  ON  THE  MORE  COMMON  DISEASES  OF  THE 
EYE.    With  Test  Types,  crown  8vo,  2s. 


DR.  A.  DUHRSSEN. 
Privat  Docent  in  Midwifery  and  Gynecology  in  the  University  of  Berlin. 

I. 

MANUAL  OF  GYNECOLOGICAL  PRACTICE  FOR 

STUDENTS  AND  PRACTITIONERS.  Translated  and  Edited  from 
the  Fourth  German  edition,  by  John  W.  Taylor,  F.R.C.S.,  Surgeon 
to  the  Birmingham  and  Midland  Hospital  for  Women,  &c.  ;  and 
Frederick  Edge,  M.D.  Lond.,  M.R.C.P.,  F.R.C.S.,  Surgeon  to  the 
Wolverhampton  and  District  Hospital  for  Women.  With  120  Illustra- 
tion, crown  8vo,  6s. 

II. 

MANUAL  OF  OBSTETRIC  PRACTICE  FOR  STU- 
DENTS AND  PRACTITIONERS.  Translated  from  the  Sixth  Ger- 
man Edition,  with  Illustrations,  crown  8vo.  [/»  the  press. 


JOHN  EAGLE. 

Member  of  the  Pharmaceutical  Society. 

A  NOTE-BOOK  OF  SOLUBILITIES.   Arranged  chiefly 
for  the  use  of  Prescribers  and  Dispensers.    i2mo,  2s.  6d. 
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ARTHUR  W.  EDIS,  m.d.  lond.,  f.r.c.p. 

Senior  Physician  to  the  Chelsea  Hospital  for  Women;  Late  Obstetric  Physician  to  the 

Middlesex  Hospital. 

STERILITY  IN"  WOMEN:  including  its  Causation  and 
Treatment.    With  33  Illustrations,  demy  8vo,  6s. 


W.  ELDER,  M.D.,  F.R.C.P.  EDIN. 

Physician  to  Leith  Hospital. 

APHASIA  AND  THE  CEREBRAL  SPEECH  MECHAN- 
ISM.   With  Illustrations,  demy  8vo,  los.  6d.  \Now  ready. 


ALEXANDER  S.  FAULKNER. 

Surgeon-Major,  Indian  Medical  Service. 

A  GUIDE  TO  THE  PUBLIC  MEDICAL  SERVICES. 

Compiled  from  Official  Sources.    8vo,  2s. 


W.  SOLTAU  FENWICK,  m.d.,  b.s.  lond.,  m.r.c.p. 

Physician  to  Out-patients  at  the  Evelina  Hospital  for  Sick  Children;  Physician  to  the 
London  Temperance  Hospital. 
I. 

DISORDERS    OF    DIGESTION    IN"   INFANCY  AN"D 

CHILDHOOD.    With  Illustrations,  demy  8vo,  los.  6d.     [Now  ready. 

II. 

THE  DYSPEPSIA  OP  PHTHISIS:    Its  Varieties  and 

Treatment,  including  a  Description  of  Certain  Forms  of  Dyspepsia 
associated  with  the  Tubercular  Diathesis.    Demy  8vo,  6s. 


DR.  FERBER. 

MODEL    DIAGRAM    OF    THE    ORGANS    IN  THE 

THORAX  AND  UPPER  PART  OF  THE  ABDOMEN.  With 
Letter-press  Description.    In  4to,  coloured,  5s.  nett. 


J.  MAGEE  FINNY,  m.d.  duel. 

King's  Professor  of  Practice  of  Medicine  in  Scliool  of  Physic,  Ireland,  &c. 

NOTES  ON  THE  PHYSICAL  DIAGNOSIS  OP  LUNG 

DISEASES.    32mo,  is.  6d. 


W.  H.  RUSSELL  FORSBROOK,  m.d.  lond.,  m.r.c.s. 

Consulting  Medical  Officer  to  the  Government  of  the  Cape  of  Good  Hope;  formerly  Surgical: 
Registrar  to  Westminster  Hospital. 

A  DISSERTATION  ON  OSTEO- ARTHRITIS.. 

Demy  8vo,  5s. 


J.  MILNER  FOTHERGILL,  m.d.,  m.r.c.p. 

Late  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  &c. 

I. 

INDIGESTION  AND  BILIOUSNESS.     Second  Edition,  post 
8vo,  7s.  6d. 

II. 

GOUT  IN  ITS  PROTEAN  ASPECTS.   Post  8vo,  7s.  6d. 

in. 

THE  TOWN  DWELLER:   His  Needs  and  His  Wants. 

With  an  Introduction  by  Sir  B.  W.  Richardson,,  m.d.,  ll.d.,  f.r.s. 
Post  8vo,  3s.  6d. 
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PROFESSOR  E.  FUCHS. 

Professor  of  Ophthalmology  in  the  University  of  Vienna. 

TEXTBOOK  OF  OPHTHALMOLOGY. 

Translated  from  the  German  by  A.  Duane,  M.D.,  Assistant  Surgeon, 
Ophthalmic  and  Aural  Institute,  New  York.  Second  Edition,  with 
igo  Illustrations,  large  octavo,  2is. 


PROFESSOR  DR.  PAUL  FURBRINGER. 

Director  of  the  Friedrichshain  Hospital,  Berlin,  &c. 

TEXT-BOOK  OE  DISEASES  OF  THE  KIDNEYS  AND 

GENITO-URINARY  ORGANS.  Translated  by  W.  H.  Gilbert, 
M.D.,  Physician  in  Baden-Baden,  &c.    Vol.  I.,  demy  8vo,  7s.  6d. 


SIR  DOUGLAS  GALTON. 

Late  Roval Engineers,  K.C.B.,  Hon.  D.C.L.,  LL.D.,  F.R.S.,  Assoc.  Inst.  C.B.,  M.I.Mech.B., 
F.S.A .,  F.G.S.,  F.L.S.,  F.C.S.,  F.R.G.S.,  &c. 

HEALTHY  HOSPITALS.    Observations  on  some  points 

connected  with  Hospital  Construction.    With  Illustrations,  8vo,  los.  6d. 


JOHN  HENRY  GARRETT,  m.d. 

Licentiate  in  Sanitary  Science  and  Diplomate  in  Public  Health,  Universities  of  Durham 

and  Cambridge,  &c. 

THE  ACTION  OF  WATER  ON  LEAD;  being  an  inquiry 

into  the  Cause  and  Mode  of  the  Action  and  its  Prevention.  Crown  8vo, 
4s.  6d.  

ALFRED  W.  GERRARD,  f.c.s. 

Examiner  to  the  Pharmacetitical  Society,  &c. 

ELEMENTS   OF   MATERIA    MEDICA    AND  PHAR- 
MACY.   Crown  Svo,  8s.  6d. 

NEW  OFFICIAL  REMEDIES,  B.P.,  1890.  Supplement 
to  the  above.    Crown  Svo,  is. 


HENEAGE   GIBBES,  m.d. 

Lecturer  on  Physiology  in  the  Medical  School  oj  Westminster  Hospital,  &c. 

PRACTICAL  HISTOLOGY  AND  PATHOLOGY. 

Third  Edition,  revised  and  enlarged,  crown  8vo,  6s. 


R.  T.  GLAZEBROOK,  m.a.,  f.r.s. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


E.  W.  GOODALL,  m.d.  lond. 

Medical  Superintendent  of  [the  Eastern  Hospital  of  the  Metropolitan  Asylums  Board, 
Formerly  Medical  Registrar  to  Guy's  Hospital, 

AND 

J.  W.  WASHBOURN,  m.d.  lond. 

Fellow  of  the  Royal  College  of  Physicians ;  Physician  to  the  London  Fever  Hospital ; 
Assistant  Physician  to  Guy's  Hospital,  and  Lecturer  in  the  Medical  School. 
A  MANUAL    OF    INFECTIOUS   DISEASES.  Illustrated 
with  Plates,  Diagrams,  and  Charts,  Demy  8vo,  15s.  [Now  ready. 


JAMES  F.  GOODHART,  m.d.  aberd.,  f.r.c.p. 

Physician  to  Guy's  Hospital,  and  Consulting  Physician  to  the  Evelina  Hospital  for 

Sick  Children. 

ON  COMMON  NEUROSES  :   or  the  Neurotic  Element  in 
Disease  and  its  Rational  Treatment.  Second  Edition,  crown  Svo,  3s.  6d. 


C.  A.  GORDON,  M.D.,  c.B. 

Deputy  Inspector  Genera!  of  Hospitals,  A  rmy  Medical  Department. 

REMARKS    ON    ARMY    SURGEONS    AND  THEIR 
WORKS.    Demy  Svo,  58. 
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JOHN  GORHAM,  m.r.c.s. 
TOOTH  EXTRACTION :  a  Manual  on  the  proper  mode 

of  extracting  Teeth.     Fourth  Edition,  fcap.  8vo,  is.  6d. 


GEORGE  M.  GOULD,  a.m.,  m.d. 

Ophthalmic  Surgeon  to  the  Philadelphia  Hospital,  &c. 

THE  STUDENT'S  MEDICAL  DICTIONARY :  including 

all  the  words  and  phrases  generally  used  in  Medicine,  with  their  proper 
pronunciation  and  definitions,  based  on  recent  medical  literature.  Tenth 
Edition,  8vo,  14s.  nett. 

A  POCKET  MEDICAL  DICTIONARY,  Giving  the  Pro- 

nunciation  and  Definition  of  about  12000  of  the  Principal  Words  used  in 
Medicine  and  the  Collateral  Sciences.    32010,  4s.  7tett. 


W.     R.    GOWERS,  M  D.,  F.R.C.P.,  M.R.C.S, 

Physician  to  University  College  Hospital,  &c. 

DIAGRAMS  FOR  THE  RECORD  OF  PHYSICAL  SIGNS. 

In  books  of  12  sets  of  figures,  is. 


SURGEON-CAPTAIN    A.  E.  GRANT,  m.b. 

„„_   I"dian  Medical  Service ;  Professor  of  Hygiene,  Madras  Medical  College. 

THE  INDIAN  MANUAL  OF  HYGIENE. 

Vol.  I.,  8vo,  Tos.  6d.  ?iett. 


LANDON  C.  GRAY,  m.d. 

Professor  of  Nervous  and  Mental  Diseases  in  the  New  York  Polyclinic ;  Visiting  Physician 

to  St.  Mary's  Hospital,  &c. 

A  TREATISE  ON  NERVOUS  AND  MENTAL  DIS- 
EASES FOR  STUDENTS  AND  PRACTITIONERS  OF  MEDI- 
CINE.   With  168  illustrations,  8vo,  21s. 


WILLIAM     GRAY,  M.D.,   CM.  (eDIN.). 

INFLUENZA,  with  Special  Reference  to  some  Peculiar 
Symptoms.    8vo,  3s.  6d. 


J.  B.  GRESSWELL.  m.r.c.v.s. 

Provincial  Veterinary  Surgeon  to  the  Royal  Agricultural  Society. 

VETERINARY  PHARMACOLOGY  AND  THERAPEU- 
TICS.   With  an  Index  of  Diseases  and  Remedies.    Fcap.  8vo,  5s. 


A.  HILL  GRIFFITH,  m.d. 

Surgeon,  .Manchester  Royal  Eye  Hospital. 

THE  DIAGNOSIS  OF  INTRA-OCULAR  GROWTHS. 

With  8  woodcuts,  8vo,  is.  6d. 


SAMUEL    D.    GROSS,  M.D.,  LL.D.,  D.C.L.  OXON. 

Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia 

PRACTICAL  TREATISE  ON  THE  DISEASES  IN- 
JURIES, AND  MALFORMATIONS  OF  THE  URINARY 
BLADDER,  THE  PROSTATE  GLAND,  AND  THE  URETHRA. 
Third  Edition,  revised  and  edited  by  S.  W.  GROSS,  A.M.  M.D. 
Surgeon  to  the  Philadelphia  Hospital.  Illustrated  by  170  ener'avines' 
8vo,  188.  ^        ^  ' 
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SAMUEL  W.  GROSS,  a.m.,  m.d. 

Surgeon  to,  and  Lecturer  on  Clinical  Surgery  in,  the  Jefferson  Medical  College  Hospital 

and  the  Philadelphia  Hospital,  &c. 

A  PRACTICAL  TREATISE   ON   TUMOURS   OP  THE 

MAMMARY  GLAND:  embracing  their  Histology,  Pathology,  Dia- 
gnosis, and  Treatment.    With  Illustrations,  8vo,  los.  6d. 


DR.  JOSEF  GRUBER. 

Professor  of  Otology  in  the  University  of  Vienna,  etc. 

A   TEXT-BOOK  OF  THE  DISEASES  OP  THE  EAR. 

Translated  from  the  Second  German  edition,  and  Edited,  with  addi- 
tions, by  Edward  Law,  M.D.,  CM.  Edin.,  M.R.C.S.  Eng.,  Surgeon 
to  the  London  Throat  Hospital  for  Diseases  of  the  Throat,  Nose  and 
Ear;  and  Coleman  Jewell,  M.B.  Lond.,  M.R.C.S.  Eng.,  late  Surgeon 
and  Pathologist  to  the  London  Throat  Hospital.  Second  English 
Edition,  with  165  Illustrations,  and  70  coloured  figures  on  2  lithographic 
plates,  royal  8vo,  28s. 


F.  DE  HAVILLAND  HALL,  m.d.,  f.r.c.p.  lond. 

Physician  to  Out-patients,  and  m  charge  of  the  Throat  Department  at  the  Westminster 

Hospital,  &c, 

DISEASES  jOP  THE  NOSE  AND  THROAT.    Crown  Svo, 
with  2  coloured  plates  and  59  illustrations,  los.  6d. 

[Lewis's  Practical  Series.] 


WILLIAM  A.  HAMMOND,  m.d. 

Professor  of  Mental  and  Nervous  Diseases  in  the  Medical  Department  of  the  University  oj 

the  City  of  New  York,  &c. 

SPIRITUALISM  AND  ALLIED  CAUSES  AND  CON- 
DITIONS OF  NERVOUS  DERANGEMENT.  With  Illustrations, 
post  Svo,  8s.  6d. 


A.  HARKER,  m.a.,  f.g.s. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


VINCENT  DORMER   HARRIS,  m.d.  lond.,  f.r.c.p. 

Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park ;  Exam- 
ining Physician  to  the  Royal  National  Hospital  for  Consumption  and  Diseases  of 
the  Chest,  Ventiior,  &c. 
AND 

EDWIN  CLIFFORD  BEALE,  m.a.,  m.b.  cantab.,  f.r.c.p. 

Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  and  to 
the  Great  Northern  Central  Hospital,  &c. 

THE  TREATMENT  OP  PULMONARY  CONSUMPTION. 

A  Practical  Manual.    Crown  Svo,  los.  6d. 

[Lewis's  Practical  Series.] 


ALEXANDER  HARVEY,  m.d. 

Late  Emeritus  Professor  of  Materia  Medica  in  the  University  of  Aberdeen,  &c., 

AND 

ALEXANDER  DYCE  DAVIDSON,  m.d.,  f.r.s.  edin. 

Late  Regius  Professor  of  Materia  Medico  in  the  University  of  Aberdeen. 

SYLLABUS   OF  MATERIA   MEDICA  FOR  THE  USE 

OF  STUDENTS,  TEACHERS  AND  PRACTITIONERS.  Based 
on  the  relative  values  of  articles  and  preparations  in  the  British 
Pharniacopceia.    Ninth  Edition,  32mo,  is.  6d. 
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W.  S.  HEDLEY,  m.d. 

In  charge  of  the  Electro-Therapeutic  Department  of  the  London  Hospital. 

I. 

THE  HYDRO-ELECTRIC  METHODS  IN  MEDICINE. 

Second  Edition,  with  Illustrations,  demy  8vo,  4s.  6d. 

II. 

CURRENT  FROM  THE  MAIN :  The  Medical  Employ- 
ment of  Electric  Lighting  Currents.     With  Illustrations,  demy  8vo, 
■  2S.  6d. 

III. 

PRACTICAL  MUSCLE-TESTING,  AND  THE  TREAT- 
MENT OF  MUSCULAR  ATROPHIES.  With  Illustrations,  demy 
8vo.  l^tist  ready. 


H.  HELBING,  f.c.s. 

MODERN  MATERIA  MEDICA:  FOR  MEDICAL  MEN, 

PHARMACISTS,  AND  STUDENTS.    Fourth  Edition,  Svo,  8s. 


C.    HIGGENS,  F.R.c.s. 

Ophthalmic  Surgeon  to  Gtiy's  Hospital;  Lecturer  on  Ophthalmology  at  Guy's  Hospital 

Medical  School 

MANUAL  OF  OPHTHALMIC  PRACTICE. 

Illustrations,  crown  8vo,  6s.  [Lewis's  Practical  Series.] 


BERKELEY   HILL,  m.b.  lond.,  f.r.c.s. 
Professor  of  Clinical  Surgery  in  University  College ;  Surgeon  to  University  College 
Hospital  and  to  the  Lock  Hospital ; 
AND 

ARTHUR  COOPER,  l.r.c.p.,  m.r.c.s. 

Surgeon  to  the  Westminster  General  Dispensary. 

SYPHILIS  AND  LOCAL  CONTAGIOUS  DISORDERS. 

Second  Edition,  entirely  re-written,  royal  8vo,  i8s. 


FROM  HOSPITAL  WARD  TO  CONSULTING  ROOM, 

with  Notes  by  the  Way  ;  a  Medical  Autobiography.  By  a  Graduate  of 
the  London  University.    Post  8vo,  3s.  6d. 


SIR  W.  JENNER,  Bart.,  m.d. 

Physician  in  Ordinary  to  H.M.  the  Queen,  and  to  H.R.H.  the  Prince  of  Wales. 

THE   PRACTICAL    MEDICINE     OF  TO-DAY:  Two 

Addresses  delivered  before  the  British  Medical  Association,  and  the 
Epidemiological  Society,  (1869).    Small  8vo,  is.  6d. 


GEORGE  LINDSAY  JOHNSON,  m.a.,  m.b.,  b.c.  cantab. 

Clinical  Assistant,  late  House  Surgeon  and  Chloroformist,  Royal  Westminster  Ophthalmic 

Hospital,  &c. 

A  NEW  METHOD  OF  TREATING  CHRONIC  GLAU- 
COMA, based  on  Recent  Researches  into  its  Pathology.  With  Illus- 
trations and  coloured  frontispiece,  demy  8vo,  3s.  6d. 


H.  LEWIS  JONES,  m.a.,  m.d.,  f.r.c.p. 

Medical  Officer  in  charge  of  the  Electrical  Department  in  St,  Bartholomew's  Hospital. 

MEDICAL  ELECTRICITY.  A  Practical  Handbook  for 
Students  and  Practitioners.  Second  Edition,  with  Illustrations,  crown 
8vo,  los.  6d. 

[Lewis's  Practical  Series.] 
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T.  N.  KELYNACK,  m.d. 

Pathologist  to  the  Manchester  '^"^'^^/j'^/^^^J^^^  O.,«o«j<r^^^   and  Lecturer  on  Pathology 

A  CONTRIBUTION-  TO  THE  "pATHOLOGY  OV  TTTT? 

VERMIFORM  APPENDIX.    With  IHustratTonsTlarge  8vo^f^^^^^ 


HENRY  R.  KENWOOD,  m.b.,  d.p.h.,  f.c.s. 

Instructor  in  the  Hygienic  Laboratory,  Universitv  Colleire  and.  A<i^i^in«{       n  i 
CcrficUl  in  the  Public  Health  Department,  Z^tersUy  College  V 

PUBLIC   HEALTH  LABORATORY  WORk' 

Second  Edition,  with  Illustrations,  cr.  8vo,  los.  6d.  '  [Now  ready. 

[Lewis's  Practical  Series.] 

NORMAN  KERR,  m.d.,  f.l.s. 

President  of  the  Society  for  the  Study  of  Inebriety  ;  Consulting  Physician,  Dalrymble  Home 

for  Inebriates,  etc. 

INEBRIETY  OR  NARCOMANIA:    its  Etiology,  Patho- 

logy,  Treatment,  and  Jurisprudence.    Third  Edition,  8vo,  21s. 


NORMAN  W.  KINGSLEY,  m.d.s.,  d.d.s. 

President  of  the  Board  of  Censors  of  the  State  of  New  York;   Member  of  the  American 

Academy  of  Dental  Science,  &c. 

A    TREATISE     ON     ORAL     DEFORMITIES    AS  A 

BRANCH  OF  MECHANICAL  SURGERY.  With  over  gTo  111 ut- 
trations,  8vo,  i6s. 


F.  CHARLES  LARKIN,  F.R.C.S.  ENG. 

Surgeon  to  the  Stanley  Hospital;  late  Assistant  Lecturer  in  Physiology  in  University 

College,  Liverpool, 
AND 

RANDLE    LEIGH,  M.B.,  B.SC.  LOND. 

^^^^^  ^^i'llS^  Devwiistrator  of  Physiology  in  University  College,  Liverpool. 

OUTLINES  OF  PRACTICAL  PHYSIOLOGICAL  CHEM- 
ISTRY.    Second  Edition,  with  Illustrations,  crown  8vo,  paper  2s  6d 
nett,  or  cloth  3s.  nett. 


J.  WICKHAM  LEGG,  f.r.c.p. 

Formerly  Assistant  Physician  to  Saint  Bartholomew's  Hospital,  and  Lecturer  on  Patho- 
logical  Anatomy  in  the  Medical  School. 

jaundice';  AND  BILIOUS  DISEASES. 

With  Illustrations  in  chromo-lithography,  719  pages,  roy.  8vo,  25s. 

A  GUIDE  TO  THE  EXAMINATION  OF  THE  URINE. 

Seventn  Edition,  edited  and  revised,  by  H.  Lewis  Jones,  M.D.,  M.A., 
F.R.C.P.,  Medical  Officer  in  charge  of  the  Electrical  Department  in  St. 
Bartholomew's  Hospital.    With  Illustrations,  fcap.  8vo,  3s.  6d. 


ARTHUR    H.    N.    LEWERS,   m.d.  lond.,  m.r.c.p.  lond. 

Obstetric  Physician  to  the  London  Hospital;  Examiner  in  Midwifery  at  the  Conjoint 
Board  of  the  Royal  College  of  Physicians,  London,  and  the  Royal  College  of 
Surgeons,  England. 

A  PRACTICAL  TEXTBOOK  OF  THE  DISEASES  OF 

WOMEN,    Fifth  Edition,  Illustrations,  crown  8vo,  ios.6d.    [^ust  ready. 

[Lewis's  Practical  Series.J 
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LEWIS'S  POCKET  MEDICAL  VOCABITLARY. 

Second  Edition,  thoroughly  revised,  32010,  roan,  3s.  6d. 


T.   R.    LEWIS,    M.B.,  F.R.S.  ELECT,  ETC. 

Late  Fellow  of  the  Calcutta  University,  Surgeon-Major  Army  Medical  Staff,  &c. 

PHYSIOLOGICAL  &  PATHOLOGICAL  RESEARCHES. 

Arranged  and  edited  by  Sir  Wm.  Aitken,  M.D.,  F.R.S. ,  G.  E.  Dobson, 
M.B.,  F.R.S.,  and  A.  E.  Brown,  B.Sc.  Crown  4to,  portrait,  5  maps, 
43  plates  and  67  wood  engravings,  30s.  nett. 

%•  A  few  copies  only  of  this  work  remain  for  sale. 


ROBERT  LINDSAY,  a.m.,  m.b.,  f.r.c.s.e. 

Retired  Surgeon,  A  rmy  Medical  Department. 

AW"  ESSAY  ON  MALARIA  AND  ITS  CONSEQUENCES. 

Crown  8vo,  4s. 


C.  B.  LOCKWOOD,  f.r.c.s. 
Hunterian  Professor,  Royal  College  of  Surgeons  of  England  ;  Surgeon  to  the  Great  Northern 
Hospital;  Senior  Demonstrator  of  Anatomy  and  Operative  Surgery  in 
St.  Bartholomew's  Hospital. 

HUNTERIAN   LECTURES  ON  THE  MORBID  ANA- 
TOMY, PATHOLOGY  AND  TREATMENT  OF  HERNIA. 
36  Illustrations,  demy  8vo,  5s. 


WILLIAM  THOMPSON  LUSK,  a.m.,  m.d. 

Professor  of  Obstetrics  and  Diseases  of  Women  in  the  Bellevue  Hospital  Medical  College,  &c. 

THE  SCIENCE  AND  ART   OF  MIDWIFERY. 

Fourth  Edition,  with  numerous  Illustrations,  8vo,  i8s. 


A.  W.  MACFARLANE,  m.d.,  f.r.c.p.  edin. 
Examiner  in  Medical  Jurisprudence  in  the  University  of  Glasgow ;  Honorary  Consulting 
Physician  (late  Physician)  Kilmarnock  Infirmary. 

INSOMNIA  AND  ITS  THERAPEUTICS. 

Medium  8vo,  12s.  6d. 


RAWDON  MACNAMARA. 
Professor  of  Materia  Medica,  Royal  College  of  Surgeons,  Ireland  ;  Senior  Surgeon  to  the 
Westmoreland  (Lock)  Government  Hospital ;  Surgeon  to  the  Meath  Hospital,  &c. 

AN    INTRODUCTION    TO    THE    STUDY    OF  THE 

BRITISH  PHARMACOPCEIA.    Demy  32mo,  is.  6d. 


JOHN    MACPHERSON,'  m.d. 

Inspector-General  of  Hospitals  H.M.  Bengal  Anny  (Retired). 

ANNALS    OP    CHOLERA    FROM    THE  EARLIEST 

PERIODS  TO  THE  YEAR  1817.    With  a  map.    Demy  8vo,  7s.  6d. 


A.  COWLEY  MALLEY,  b.a.,  m.b.,  b.ch.,  t.c.d. 

PHOTO-MICROGRAPHY ;    including  a  description  of 

the  Wet  Collodion  and  Gelatino-Bromide  Processes,  together  with  the 
best  methods  of  Mounting  and  Preparing  Microscopic  Objects  for  Photo- 
Micrography.  Second  Edition,  with  Photographs  and  Illustrations, 
crown  8vo,  7s.  6d. 
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PATRICK  MANSON,  m.d.,  cm 

£h"aT'  at^os^ar"  ^o™^-*'^^-   m-..Sf„1.h' Vn^a 


JEFFERY  A.  MARSTON,  m.d.,  c.B.,  p.r.c.,.,  „.,.,.,.  ^„„„. 

Surgeon  General  Medical  Stag  (Retired) 

NOTES  ON  TYPHOID  FEVER:   Troisical  TifA  ot.h  ^fo 
Sequels.    Crown  8vo,  3S.  6d.  -tropical  Life  and  its 


EDWARD   MARTIN,  a.m.,  m.d. 

^^^Pt,^.,^^^^^^'^    ^ND  bandaging    with  ATSr 

APPENDIX  ON  VENEREAL  DISEASEs''  S.^usuJbn^  crtJJ 


WILLIAM  MARTINDALE,  f.c.s. 

Z.«<*£*amf«*fo///,«P^an««m^«a/5o«^^^         Ute  Teacher  of  Pharmacy  and  Demon, 
strator  of  Materia  Medtca  at  University  College, 

AND 

W.  WYNN  WESTCOTT,  m.b.  lond. 

Coroner  for  North-East  London. 

THE  EXTRA  PHARMACOPCEIA,  with  Medical  Refer- 
ences, and  a  Therapeutic  Index  of  Diseases  and  Symptoms.  Eighth  Edi- 
tion, hmp  roan,  med.  24mo,  gs. 


WILLIAM  MARTINDALE,  f.c.s. 

Late  Examiner  of  the  Pharmaceutical  Society,  &c. 
I. 

COCA,   AND    COCAINE:    their  History,  Medical  and 

Economic  Uses,  and  Medicinal  Preparations.  Fourth  Edition,  kap.  8vo, 

II. 

^^^T?;^f^u^-  °^   TWELVE   THOUSAND  PRESCRIP- 

J  TT   ■  J'^'"^  Statistics  of  the  Frequency  of  Use  therein  of  all  Official 
and  Unofficial  Preparations.    Fcap.  4to,  2S.  6d.  nett. 


MATERIA  MEDICA  LABELS. 

Adapted  for  Public  and  Private  Collections.  Compiled  from  the  British 
Pharmacopoeia  of  1885,  with  the  additions  of  1890.  The  Labels  are  ar- 
ranged in  Two  Divisions: — 

Division  I.— Comprises,  with  few  exceptions,  Substances  of  Organ- 
ized Structure,  obtained  from  the  Vegetable  and  Animal  King- 
doms. 

Division  II.— Comprises  Chemical  Materia  Medica,  including  Alco- 
hols, Alkaloids,  Sugars,  and  Neutral  Bodies. 
On  plain  paper,  los.  6d.  On  gummed  paper,  12s.  6d.  nett. 

The  24  additional  Labels  of  1890  only,  is.  nett. 

**♦  Specimens  of  the  Labels,  of  which  there  are  over  470,  will  be  sent  on  application. 
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S.  E.  MAUNSELL,  l.r.c.s.i, 

Surgeon-Major,  Medical  Staff. 

NOTES    OF    MEDICAL    EXPERIENCES   IN  INDIA 

PRINCIPALLY  WITH  REFERENCE  TO  DISEASES  OF  ¥hE 
EYE.    With  Map,  post  8vo,  3s.  6d. 


ANGEL    MONEY,    M.D.  LOND.,  F.R.C.P. 
Late  Assistant  Physician  to  University  College  Hospital,  and  to  the  Hospital  for  Sick 
Children  Great  Ormond  Street. 

'^^OF  M^pn^r^T?"®.  ^^^'^^OO^  OF   THE  PRACTICE 

OF  MEDICINE.    Fcap.  8vo,  6s.  6d. 


ENG. 


A.    STANFORD    MORTON,  m.b.,  f.r.c.s. 
Surgeon  to  the  Moorjields  Ophthalmic  Hospital;  Ophthalmic  Surgeon  to  the  Great  Northern 

Central  Hospital. 

REFRACTION  OP  THE  EYE:   Its  Diagnosis,  and  the 

Js  6d  ^''''^  '^^iiion,  with  Illustrations,  small  8vo, 

[Now  ready. 

C.  W.  MANSELL  MOULLIN,  m.a.,  m.d.  oxon.,  f.r.c.s. 

I  raveutng  i-  ellow  and  Fellow  of  Pembroke  College,  Oxford,  &c. 

ENLARGEMENT  OF  THE 'pROSTATE  •   its  Treatmflnf 
and  Radical  Cure.    Wuh  plates,  Bvo,  6s   ^^^"^  '  [S^^* 

^^Sen?®L.'^?I!,^^  CONSEQUENCES  AND  TREAT- 
MENT.   Second  Edition,  crown  Bvo,  4s.  6d.  ••■xvj^jii.x 


B  ,  PAUL  F.  MUNDE  md 

THE   MANAGEMENT    OF  PREGNANCY  PA-RrTiTTT?T 

^""^  ^U^^™AL  S?A^Ti^l^cfn'd?dtSn^SS; 


WILLIAM  MURRAY,  m.d.,  f.r.c.p.  lond. 

^°S.^6d  ^^^^^  REMEDIES.    Second  Edition,  crown  8vo. 

jj  [Now  ready. 

'^K^?.'Sf„.™g.I'^I>^CTIVE  METHOD  IN 


WILLIAM  MURRELL,  m.d.,  f.r.c.p 
Physicmn  to,  and  Lecturer  on,  Pharmacology  and  Therapeutics  at  the  Westminster 

riospttal,  &c* 

"^^^^Zul?-  CASES '  of  POISONING 

Eighth  Edition,  royal  32^0,  3s.  6d.  "''^ 

^tl¥?JE?TM^Et?^'J?/H^^^^^^  -^'^  MASSAGE  AS  A  MODE 
Vb  TREATMENT.    Fifth  Edition,  with  Illustrations,  crown  8vo,  4s:^d! 
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HENRY  D.  NOTES,  a.m.,  m.d. 

Professorof  Ophthalmology  and  Otology  in  Bellevue  Hospital  Medical  College;  Executive 

Surgeon  to  the  New  York  Eye  and  Ear  Infirmary,  &c. 

A  TEXTBOOK  ON  DISEASES  OP  THE  EYE. 

Second  and  revised  Edition,  Illustrated  by  5  chromo-lithographic  plates, 
10  plates  in  black  and  colours  and  269  wood  engravings,  28s.  nett. 


GEORGE   OLIVER,  m.d.,  f.r.c.p. 
I. 

PULSE- GATJG-ING:  A  Clinical  Study  of  Radial  Measure- 
ment and  Pulse  Pressure.    With  Illustrations,  fcap.  8vo,  3s.  6d. 

II. 

THE  HARROGATE  WATERS  :  Data  Chemical  and  Therapeu- 
tical, with  notes  on  the  Climate  of  Harrogate.  Addressed  to  the 
Medical  Profession.    With  Map  of  the  Wells,  crown  8vo,  3s.  6d. 

ON  BEDSIDE  URINE  TESTING:  a  Clinical  Guide  to  the 
Observation  of  Urine  in  the  course  of  Work.  Fourth  Edition,  fcap. 
8vo,  3s.  6d.   


DR.  A.  ONODI. 

Lecturer  on  Rhino-  Laryngology  in  the  University  of  Budapest. 

THE  ANATOMY  OP  THE  NASAL  CAVITY,  AND  ITS 

ACCESSORY  SINUSES.  An  Atlas  for  Practitioners  and  Students, 
translated  by  St  Clair  Thomson,  M.D.  Lond.,  F.R.C.S.  Eng., 
M.R.C.P.  Lond.    Plates,  small  4to,  6s.  7tett. 


SAML.  OSBORN,  f.r.c.s. 

Knight  of  Grace  of  the  Order  of  St.  fohn  of  Jerusalem;  Lecturer  and  Examiner  to  the 
St.  John  Ambulance  Association ;  Surgeon  to  the  Hospital  for  Women,  Soho  Square,  &c. 

AMBULANCE   LECTURES  :   PIRST  AID  TO  THE  IN- 
JURED.   Third  Edition,  with  Illustrations,  fcap.  Svo,  2S. 

AMBULANCE   LECTUREs":"    HOME  NURSING  AND 

HYGIENE.    Third  Edition,  with  Illustrations,  fcap.  Svo,  2S. 

[Now  ready. 


WILLIAM   OSLER,  m.d.,  f.r.c.p.  lond. 

President  of  the  Association  of  American  Physicians  ;  Professor  of  Medicine,  Johns  Hopkins 
University,  and  Physician-in-Chief  Johns  Hopkins  Hospital,  Baltimore. 

ON  CHOREA  AND  CHOREIPORM  APPECTIONS. 

Large  Svo,  5s. 

THE  CEREBRAL  PALSIES  OP  CHILDREN.  A  Clinical 

Study  from  the  Infirmary  for  Nervous  Diseases,  Philadelphia.  Demy 
Svo,  5s.   


KURRE  W.  OSTROM. 

Instructor  in  Massage  and  Swedish  Movements  in  the  Philadelphia  Polyclinic  and  College 

for  Graduates  in  Medicine. 

MASSAGE  AND  THE  ORIGINAL  SWEDISH  MOVE- 
MENTS ;  their  application  to  various  diseases  of  the  body.  Third 
Edition,  with  Illustrations,  i2mo,  3s.  6d.  ttdtt. 


CHARLES  A.  PARKER.  F.R.C.S.  EDiN. 

Assistant  Surgeon  to  the  Hospital  for  Diseases  of  the  Throat,  Golden  Square,  London. 
POST-NASAL  GROWTHS.    Demy  8vo,  4s.  6d. 
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ROBERT  W.  PARKER. 
Semor  Surgeon  to  th.  East  London  Hospital  for  Children;  Surgeon  to  the  German 

Hospital. 


W^H^S??ri^  rI^?p?k^^^^^  treatment, 
TRFArMT^N^^^x^^^^^^N'^  TO  THE  OPERATION,  AFTEr! 
tS  -i^-,^    COMPLICATIONS   OF  TRACHEOTOMY, 

inird  Edition,  with  Illustrations,  8vo,  6s. 

^^T^tSmN^/'  I'^S    NATURE  AND 

of^f^llL^I^^^^^^^^  ^'^'^^  subcutaneous  division 


LOUIS   C.   PARKES,  m.d.,  d.p.h.  lond.  univ. 
Lecturer  on  Public  Health  at  St.  George's  Hospital  Medical  School;  Medical  Officer  Of 

Health  for  Chelsea.  xi    '  "J 

HYGIENE  AND  PUBLIC  ^HEALTH.    Fifth  Edition,  with 
numerous  Illustrations,  crown  8vo,  los.  6d.  f ^tist  ready . 

[Lewis's  Practical  Series.] 

veS^Jon^^f^^^?^^,^?'  notification  and  pre. 

VENTION.    Fcap.  8vo,  cloth,  2s.  6d ;  roan,  4s.  6d. 


JOHN  S.  PARRY,  m.d. 

Obstetrician  to  the  Philadelphia  Hospital.  Vice-President  of  the  Obstetrical  and  Pathologi- 
cat  Societies  oj  Philadelphia,  &c.  ^ 

pTt?nt"^'^^A^^^^  PREGNANCY;   Its  Causes,  Species 


E.    RANDOLPH    PEASLEE,  m.d.,  ll.d. 

LatcProfessorofGync^cology  in  the  Medical  Department  of  Dartmouth  College;  President 
V  New  York  Academy  of  Medicine,  &c.,&c.  6  ,  i-resiaeni 

OVARIAN  TUMOURS  :   Their  Pathology,  Diagnosis  and 
Treatment,  especially  by  Ovariotomy.    Illustration^^iy  8??,°  6s.' 

LESLIE  PHILLIPS,  m.d. 
TVr-im^Tr^Tr^'-^'-J^      5'>"»»ff/.«m  and  Midland  Skin  and  Lock  Hospital. 

"^EeI"  ?rfZ'il'^,r^  TREATMENT  OF  SKm 


A 


ri  ■        r   ^^NRY  G.  PIFFARD,  a.m.,  m.d. 

f Kit    W?h^^  TREATISE  ON  DISEASES  OF  THE 

&:'i^/.s.;"i:S  °"^'-'I^'-sand33  Illustrators  Tn^h^ 


G.  V.  POORE,  M.D.,  F.R.c.p, 

Professor  of  Medical  Jurisprudence,  Univcrsilv  Cnllprr,.  a„:,i„,.,du    ■■  , 
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R.  DOUGLAS  POWELL,  m.d.,  f.r.c.p. 

Physician  Extra-ordinary  to  H.M.  the  Queen  ;  Physician  to  the  Middlesex  Hospital;  Con- 
sulting Physician  to  the  Hospital  for  Consumption  and  Diseases  of  the  Chest  at  Drompton. 

DISEASES  OF  THE  LUNGS  AND  PLETJRiE,  INCLUD- 

ING  CONSUMPTION.  Fourth  Edition,  with  coloured  plates  and 
wood  engravings,  8vo,  i8s. 


TABLE    or    PHYSICAL    EXAMINATION   OP  THE 

LUNGS  :  with  Note  on  International  Nomenclature  of  Physical  Signs 
(reprinted  from  Dr.  Powell's  "  Diseases  of  the  Lungs,").  On  one 
sheet,  6d. 


HERBERT  A.  POWELL,  m.a.,  m.d.,  m.ch.  oxon.,  f.r.c.s.e. 

THE     SURGICAL    ASPECT     OP    TRAUMATIC  IN- 
SANITY.    Medium  8vo,  2s.  6d. 


D'ARCY  POWER,  m.a.,  m.b.  oxon.,  f.r.c.s.  eng. 

Demonstrator  of  Operative  Surgery  at  St.  Bartholomew's  Hospital;  Surgeon  to  the  Victoria 
Hospital  for  Children,  Chelsea  ;  Examiner  in  the  University  of  Durham  ;  Member 
of  the  Conjoint  Examining  Boai  d  of  the  Hoyal  College  of  Physicians 
(Lond.)  and  of  Surgeons  (Eng.) 

THE   SURGICAL   DISEASES    OF   CHILDREN  AND 

THEIR  TREATMENT  BY  MODERN  METHODS.  With  Illustra- 
tions, crown  Svo,  los.  fid. 

[Lewis's  Practical  Series.] 


URBAN  PRITCHARD,  m.d.  edin.,  f.r.c.s.  eng. 

Professor  of  Aural  Surgery  at  King's  College,  London  ;  Aural  Surgeon  to  King's  College 
Hospital;  Senior  Surgeon  to  the  Royal  Ear  Hospital. 

HANDBOOK  OF  DISEASES  OP  THE  EAR  FOR  THE 

USE  OF  STUDENTS  AND  PRACTITIONERS.  Third  Edition, 
with  Illustrations,  crown  Svo,  6s,  [Now  ready. 

[Lewis's  Practical  Series.] 


CHARLES  W.  PURDY,  m.d.  (queen's  univ.) 

Professor  of  Genito-Urinary  and  Renal  Diseases  in  the  Chicago  Polyclinic,  &-c.,&c. 

BRIGHT'S  DISEASE  AND  THE  ALLIED  AFFECTIONS 

OF  THE  KIDNEYS.    With  Illustrations,  large  Svo,  Ss.  fid. 


DR.  THEODOR  PUSCHMANN. 

Public  Professor  in  Ordinary  at  the  University  of  Vienna. 

A  HISTORY  OP  MEDICAL  EDUCATION  FROM  THE 

MOST  REMOTE  TO  THE  MOST  RECENT  TIMES.  Trans- 
lated and  edited  by  Evan  H.  Hare,  M.A.  Oxon.,  F.R.C.S.  Eng., 
L.S.A.    Demy  Svo,  21s. 


C.  H.  RALFE,  M.A.,  M.D.  CANTAB.,  F.R.C.P.  LOND. 

Assistant  Physician  to  the  London  Hospital;  Examiner  in  Medicine  to  the  University  of 

Durham,  &c.,  &c. 

A  PRACTICAL  TREATISE  ON  DISEASES   OF  THE 

KIDNEYS  AND  URINARY  DERANGEMENTS.  With  Illustra- 
tions, crown  Svo,  16s.  fid.  [Lewis's  Practical  Series.] 
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FRANCIS  H.  RANKIN,  m.d. 

President  of  the  New  York  Medical  Society. 

HYGIENE  OF  CHILDHOOD.    Suggestions  for  the  care 

of  Children  after  the  Period  of  Infancy  to  the  completion  of  Puberty. 
Crown  8vo,  3  s, 


AMBROSE  L.  RANNEY,  a.m.,  m.d. 

Professor  0/ the  Anatomy  and  Physiology  of  the  Nervous  System  in  the  New  York  Posi- 
Graduate  Medical  School  and  Hospital,  &c. 

THE  APPLIED  ANATOMY  OP  THE  NERVOUS  SYS- 
TEM.   Second  Edition,  238  Illustrations,  large  8vo,  21s. 


H.  A.  REEVES,  f.r.c.s.  edin. 
Senior  Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London  Hospital; 
Surgeon  to  the  Royal  Orthopcedic  Hospital. 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT: 

A  HANDBOOK  OF  PRACTICAL  ORTHOPEDICS.  Illustrations, 
crown  8vo,  8s.  6d.  [Lewis's  Practical  Series.] 


SIDNEY  H.  REYNOLDS,  m.a. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


RALPH  RICHARDSON,  m.a.,  m.d. 

Fellow  of  the  College  of  Physicians,  Edinburgh. 

ON  THE  NATURE  OF  LIFE :  An  Introductory  Chap- 
ter to  Pathology.  Second  edition,  revised  and  enlarged.  Fcap.  4to, 
los.  6d. 


SAMUEL  RIDEAL,  d.sc.  (lond.),  f.i.c,  f.c.s.,  f.g.s. 

Fellow  of  University  College,  London. 

PRACTICAL  ORGANIC  CHEMISTRY;   The  Detection 

and  Properties  of  some  of  the  more  important  Organic  Compounds 
i2ino,  2s.  6d. 

PRACTICAL  CHEMISTRY  FOR  MEDICAL  STUDENTS, 

required  at  the  First  Examination  of  the  Conjoint  Examining  Board  in 
England.    Fcap  8vo,  2S. 


J.  JAMES  RIDGE,  m.d. 

Medical  Officer  of  Health,  Enfield. 

ALCOHOL  AND  PUBLIC  HEALTH.   Second  Edition,  crown 
Svo,  2S. 


E.  A.  RIDSDALE. 

Associate  of  the  Royal  School  of  Mines. 

COSMIC  EVOLUTION  ;  being  Speculations  on  the  Origin 

of  our  Environment.    Fcap.  Svo,  3s. 
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SYDNEY  RINGER,  m.d.,  f.r.s. 
Holme  Professor  of  Clinical  Medicine  in  University  College;  Physician  to  University 

College  Hospital, 

AND 

HARRINGTON   SAINSBURY,  m.d.,  f.r.c.p. 
Physi:tan  to  the  Royal  Free  Hospital  and  the  City  of  London  Hospital  for  Diseases  of  the 

Chest,  Victoria  Park. 

A  HANDBOOK  OF  THERAPEUTICS. 

Thirteenth  Edition,  thoroughly  revised,  8vo.  [Just  ready. 


SYDNEY  RINGER,  m.d.,  f.r.s. 
ON     THE     TEMPERATURE     OF     THE     BODY  AS 

A  MEANS  OF  DIAGNOSIS  AND  PROGNOSIS  IN  PHTHISIS. 
Second  Edition,  small  8vo,  2s.  6d. 


R.  LAWTON  ROBERTS,  m.d.  lond.,  d.p.h.  camb.,  m.r.c.s.  eng. 

Honorary  Life  Member  of,  and  Lecturer  and  Examiner  to,  the  St.  John  Ambulance 

Association. 

ILLUSTRATED  LECTURES  ON  AMBULANCE  WORK. 

Fifth  Edition,  copiously  Illustrated,  crown  8vo,  2S.  6d. 

ILLUSTRATED  LECTURES  ON  NURSING  AND  HY- 

GIENE.    Second  Edition,  with  Illustrations,  crown  8vo,  2S.  6d. 


FREDERICK  T.  ROBERTS,  m.d.,  b.sc,  f.r.c.p. 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College ;  Physician  to 
University  College  Hospital ;  Consulting  Physician  to  Brampton  Consumption 

Hospital,  &c. 
I. 

THE  THEORY  AND  PRACTICE  OF  MEDICINE. 

Ninth  Edition,  with  Illustrations,  large  8vo,  21s. 

II. 

THE  OFFICINAL  MATERIA  MEDICA. 

Second  Edition,  entirely  rewritten  in  accordance  with  the  latest  British 
Pharmacopoeia,  fcap.  8vo,  7s.  6d. 

III. 

NOTES  ON  THE  ADDITIONS  MADE  TO  THE  BRITISH 

PHARMACOPCEIA,  1890.    Fcap.  8vo,  is. 


A.   D.  ROCKWELL,  a.m.,  m.d. 
Formerly  Professor  of  Electro-Therapeutics  in  the  New  York  Post  Graduate  Medical  School 
and  Hostital ;  Fellow  of  the  New  York  Academy  of  Medicine.  &c. 

THE  MEDICAL  AND  SURGICAL  USES  OF  ELEC- 
TRICITY. N  ew  Edition,  illustrated  with  200  Engravings,  large  8vo, 
i8s.  nett.  ijust  Published. 


H.  D.  ROLLESTON,  m.d.,  f.r.c.p. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


D.  B.  ST.  JOHN  ROOSA,  m.d. 

Consulting  Surgeon  to  the  Brooklyn  Eye  and  Ear  Hospital,  &c. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

THE  EAR:  Including  a  Sketch  ol  Aural  Anatomy  and  Physiology. 
Seventh  Edition,  Illustrated,  large  8vo,  25s. 
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ROBSON  ROOSE,  m.d.,  ll.d.,  f.c.s. 

Fellow  of  the  Royal  ColUgeof  Physicians  in  Edinburgh,  &c. 

GOUT,   AND   ITS    RELATIONS    TO    DISEASES  OF 

THE  LIVER  AND  KIDNEYS.    Seventh  Edition,  crown  Svo,  4s.  6d. 

NERVE  PROSTRATION  AND  OTHER  FUNCTIONAL 

DISORDERS  OF  DAILY  LIFE.    Second  Edition,  demy  Svo,  iSs. 

LEPROSY  AND  ITS  PREVENTION:  as  Illustrated  by 

Norwegian  Experience.    Crown  Svo,  3s.  6d. 


WILLIAM   ROSE,  M.B.,  B.S.  LOND.,  F.R.C.S. 

Professor  of  Surgery  in  King's  College,  London,  and  Surgeon  to  King's  College  Hospital 

HARELIP  AND  CLEFT  PALATE.     With  Illustrations,  demy 
Svo,  6s. 


BERNARD   ROTH,  f.r.c.s. 

Fellow  of  the  Medical  Society  of  London  &c 

THE  TREATMENT  OF  LATERAL  CURVATURE  OF 

THE   SPINE.    With  Photographic  and  other  Illustrations,  demy  Svo, 


W.  H.  O.  SANKEY,  m.d.  lond.,  f.r.c.p. 
Late  Lecturer  on  Mental  Diseases,  University  College,  London  etc. 

LECTURES  ON  MENTAL  DISEASE.    Second  Edition,  with 
coloured  Plates,  Svo,  12s.  6d. 


JOHN  SAVORY. 

Member  of  the  Society  of  Apothecaries,  London. 

COMPENDIUM  OF  DOMESTIC   MEDICINE  AND 

COMPANION  TO  THE  MEDICINE  CHEST:  Intended  ^s  a 
source  of  easy  reference  for  Clergymen,  Master  Mariners,  and  Tra- 
vellers ;  and  for  Families  resident  at  a  distance  from  professional  as<!ist- 
ance.    Tenth  Edition,  sm.  Svo,  5s. 


DR.  C.  SCHIMMELBUSCH. 

Privat-docent  and  Assistant  Surgeon  in  Prof.  v.  Bergmann's  University  Clinic  at  Berlin 

THE  ASEPTIC  TREATMENT  OF  WOUNDS 

With  a  Preface  by  Professor  Bergmann.    Translated  from* the  Second 
German  Edition  by  A.  T.  Rake,  M.B.,  B.S.  Lond.,  F.R.C  S  Eng 
fxf-^l.^V,^''  ^"^  Pathologist  to  the  East  London  Hospital  for  Children' 
With  Illustrations,  crown  Svo,  5s. 


E.  SCHMIEGELOW,  m.d. 
Consulting  Physician  in  Laryngology  to  the  Municipal  Hospital  and  Director  of  the  Oto 
Laryngologtcal  Department  in  the  Polyclinic  at  Copenhagen  ' 

^™fst,:4s^6?®'''^^^  '°       Belation  to  Nasal  Disease. 
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DR.  B.  S.  SCHULTZE. 
Professor  of  Gynecology  ;  Director  of  the  Lying-in  Hospital,  and  of  the  Gynecological  Clinic 

at  Jena. 

THE  PATHOLOGY  AND  TREATMENT  OF  DIS- 
PLACEMENTS OF  THE  UTERUS.  Translated  by  J.  J.  Macan, 
M.A.,  M.R.C.S.  and  edited  by  A.  V.  Macan,  M.B.,  M.Ch.,  Master  of 
the  Rotunda  Lying-in  Hospital,  Dublin.  With  120  Illustrations,  medium 
8vo,  I2S.  6d. 


C.  SEWARD,  M.A.,  F.G.s. 
[See  Cambridge  Natural  Science  Manuals,  page  5. 


JOHN   SHAW,  M.D.  LOND.,  M.R.C.P. 

Obstetric  Physician  to  the  North-West  London  Hospital. 

ANTISEPTICS  IN  OBSTETRIC  NURSING.  A  Text- 
book for  Nurses  on  the  Application  of  Antiseptics  to  Gynaecology  and 
Midwifery.    Coloured  plate  and  woodcuts,  8vo,  3s.  6d. 


G.  E.  SHUTTLEWORTH,  b.a.,  m.d. 

Late  Medical  Superintendent,  Royal  A  Ibert  Asylum  for  Idiots  and  Imbeciles  of  the  Northern 
Counties,  Lancaster ;  formerly  Assistant  Medical  Officer,  Earlswood  Asylum. 

MENTALLY-DEFICIENT  CHILDREN  THEIR  TREAT- 
MENT AND  TRAINING.    With  Illustrations,  crown  8vo,  4s. 


A.  J.  C.  SKENE,  M.D. 

Professor  of  Gynecology  in  the  Long  Island  College  Hospital,  Brooklyn,  New  York. 

TREATISE   ON  THE   DISEASES   OF  WOMEN,  FOR 

THE  USE  OF  STUDENTS  AND  PRACTITIONERS.  Second 
Edition,  with  coloured  plates  and  251  engravings,  large  Svo,  28s. 


J.  LEWIS  SMITH,  M.D. 

Physician  to  the  New  York  Foundling  Asylum ;    Clinical  Professor  of  Diseases  of  Children 

in  Bellevue  Hospital  Medical  College. 

A  TREATISE  ON  THE  MEDICAL  AND  SURGICAL 

DISEASES  OF  INFANCY  AND  CHILDHOOD.  Eighth  Edition, 
with  273  Illustrations  and  four  plates,  large  Svo,  21s.  published. 


FRANCIS  W.  SMITH,  m.b.,  b.s. 

THE  SALINE  WATERS  OF  LEAMINGTON.  Second  Edit., 
with  Illustrations,  crown  Svo,  is.  7iett. 


E.   HUGH   SNE'LL,  m.d.,  b.sc.  lond. 

Diplomate  in  Public  Health  of  the  University  of  Cambridge ;  London  County  Council 
Medical  Officer  to  the  Blackwall  Tunnel. 

COMPRESSED  AIR  ILLNESS,  OR  SO-CALLED  CAIS- 

SON  DISEASE.    With  Illustrations,  demy  Svo,  los.  6d.    [Now  ready. 
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JOHN  KENT  SPENDER,  m.d.  lond. 

Physician  to  the  Royal  Mineral  Water  Hospital,  Bath. 

^^^i.?,^^^^  SYMPTOMS  AND  THE  EARLY  TREAT- 
MENT OF  OSTEO-ARTHRITIS,  commonly  called  Rheum^oid 
Arthritis,  with  special  reference  to  the  Bath  Thermal  Waters.  Sm,  8vo 
2s.  6d.  ' 


LOUIS  STARR,  m.d. 

Physician  to  the  Children's  Hospital,  Philadelphia,  &c. 

HYGIENE  OP  THE  NURSERY.   Including  the  General 

Regimen  and  Feeding  of  Infants  and  Children;  Massage,  and  the 
?°l^^l'.v-^^"^^!"if,"*  Ordinary  Emergencies  of  Early  Life. 

Sixth  tdition,  with  Illustrations,  crown  8vo,  3s.  6d.  [rust  ready. 


JAMES  STARTIN,  m.b.,  m.r.c.s. 

Senior  Surgeon  to  the  London  Skin  Hospital. 

LECTURES    ON    THE    PARASITIC    DISEAR-p«?  ni? 


JOHN  LINDSAY  STEVEN,  m.d. 

^^w-.F^'^?,^^^^^   OF   MEDIASTINAL  TUMOURS 

With  special  reference  to  Diagnosis.    With  Platet  8vo,  4s.  6d 


LEWIS  A.  STIMSON,  b.a.,  m.d. 

A  MANUAL  OF  OPERATIVE  SURGERY. 

Second  Edition,  with  342  Illustrations,  post  8vo,  los.  6d. 


JAMES  STOCKEN,  l.d.s.  eng. 

Late  Dental  Surgeon  to  the  National  Dental  Hospital 

DENTAL  MATERIA  MEDICA  AND  THERAPEUTTP*! 

Fourth  edition,  revised  by  Leslie  M.  Stocken  ^^C  P    M  R  C  s 
L.D.S.,  andj.  O.  Butcher,  L.D.S.  Eng..  Assistant  npn;ii  c  ' 
to  Guy's  Hospital.    Fcap.  Svo,  4s.  Assistant  Dental  Surgeon 


ADOLF  STRUMPELL. 
Professor  and  Director  of  the  Medical  Clinique  at  Erlangen 
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JUKES  . DE  STYRAP,  m.r.c.im.,  etc. 

Physician-Extraordinary,  late  Physician  in  Ordinary,  to  the  Salop  Infirmary  ;  Consulting 
Physician  to  the  South  Salop  and  Montgomeryshire  Infirmaries,  etc. 

I. 

THE  YOUNG  PRACTITIONER:   WITH  PRACTICAL 

HINTS  AND  INSTRUCTIVE  SUGGESTIONS,  AS  SUBSIDIARY 
AIDS,  FOR  HIS  GUIDANCE  ON  ENTERING  INTO  PRIVATE 
PRACTICE,    Demy  8vo,  7s.  6d.  nett. 

II. 

A  CODE  OF  MEDICAL  ETHICS:   WITH  GENERAL 

AND  SPECIAL  RULES  FOR  THE  GUIDANCE  OF  THE 
FACULTY  AND  THE  PUBLIC  IN  THE  COMPLEX  RELA- 
TIONS OF  PROFESSIONAL  LIFE.  Fourth  Edition,  demy  8vo, 
3s.  6d.  nett. 

III. 

MEDICO-CHIRITRGICAL  TARIFFS. 

Fifth  Edition,  revised  and  enlarged,  fcap.  4to,  2S.  nett. 

IV. 

THE   YOUNG   PRACTITIONER:     HIS   CODE  AND 

TARIFF.  Being  the  above  three  works  in  one  volume.  Demy  8vo, 
los.  6d.  nett. 


C.   W.   SUCKLING,  M.D.LOND.,  m.r.c.p. 

Professor  of  Materia  Medica  and  Therapeutics  at  the  Queen's  College,  Physician  to  the 
Queen's  Hospital,  Birmingham,  etc. 

I. 

ON    THE     DIAGNOSIS     OP     DISEASES    OF  THE 

BRAIN,  SPINAL  CORD,  AND  NERVES.  With  Illustrations, 
crown  Svo,  8s.  6d. 

II. 

ON    THE    TREATMENT    OF    DISEASES    OF  THE 

NERVOUS   SYSTEM.    Crown  8vo,  7s.  6d. 


J.  BLAND  SUTTON,  f.r.c.s. 

Assistant  Surgeon  to  the  Middlesex  Hospital;  Examiner  in  Anatomy  for  the  Fellowship 
to  the  Royal  College  of  Surgeons,  England. 

LIGAMENTS  :  THEIR  NATURE  AND  MORPHOLOGY, 

Second  Edition,  with  numerous  Illustrations,  post  Svo,  4s.  6d. 

[Now  ready. 


HENRY  R,  SWANZY,  a.m.,  m.b.,  f.r.c.s.i. 

Examiner  in  Ophthalmology  to  the  University  of  Dublin;  Surgeon  to  the  National  Eye  and 
Ear  Infirmary,  and  Ophthalmic  Surgeon  to  the  Adelaide  Hospital,  Dublin. 

A   HANDBOOK  OF   THE  DISEASES  OF   THE  EYE 

AND  THEIR  TREATMENT.  Sixth  Edition,  illustrated  with  wood- 
engravings,  colour  tests,  &c.,  small  8vo,  12s.  6d.  [Now  ready. 


EUGENE  S.  TALBOT,  m.d.,  d.d.s. 
Professor  of  Dental  Surgery  in  the  Woman's  Medical  College  ;  Lecturer  on  Dental 
Pathology  and  Surgery  in  Rush  Medical  College,  Chicago. 

IRREGULARITIES    OP    THE    TEETH  AND  THEIR 
TREATMENT.    With  152  Illustrations,  royal  Svo,  los.  6d. 
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ALBERT  TAYLOR. 
Associate  Sanitary  Instiiute;  Chief  Sanitary  Inspector  to  the  Vestry  of  St  Georee 

Hanover  Square,  etc. 

THE  SANITARY   INSPECTOIl'S  HANDBOOK. 

becond  Edition,  with  Illustrations,  cr.  8vo.  [Just  ready. 


H.  COUPLAND  TAYLOR,  m.d. 

Fellow  of  the  Royal  Meteorological  Society 

WANDERINGS    IN     SEARCH     OF     HEALTH  OT? 

MEDICAL  AND  METEOROLOGICAL  NOTES  ON  VARIOIJ^ 
FOREIGN  HEALTH  RESORTS.   With  IlVu^tratfons.Lwn  Svo^  6s 


J.  C.  THOROWGOOD,  m.d. 

Assutant  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest. 
THE   CLIMATIC  TREATMENT    OP  r«ONSTTivr-prnT/-Mvr 
AND  CHRONIC  LUNG  DISEAslf ^ThWEd'Tt^rpStYo^a's^? 


D.  HACK  TUKE,  m.d.,  ll.d. 

Fellow  of  the  Royal  College  of  Physicians,  London 

''^^ahS!^??™,^^,,™^  ^nweb  states  and 


DR.  R.  ULTZMANN. 
ON  STERILITY  AND  IMPOTENCE  IN  MAN  Tran.l.t.^ 
MR  es    s""  "  '"'^  ARTHt;R  Copper  Zr  CP 

K?at1o;?,"f^^^^^^^^^  DispensaV^:'-S^L' 


W.  H.  VAN  BUREN,  m.d.,  ll.d. 

Professor  of  Surgery  in  the  Bellevue  Hospital  Medical  College 

DISEASES  OF  THE  RECTUM-  AnH  ti,^  q 

Lower  Bowel.    Second  ESn^'w'ftf  inut^a1ion't%vo^"4^^^^  °'  '""^ 

ALFRED  VOGEL,  m.d. 

Professor  of  Clinical  Medicine  in  the  University  of  Dorpat  Russia 
^  l^tp^^'^J^^^^^^  a^n?Site^?,W 

pres,^-^tSotfd;^ro";ar8-,  ft'""  ^"-'-"^^L^Iufo^S 


^-  DUNBAR  WALKER,  m.d.,  cm. 
THE  PARENT'S  MEDICAL  NOTE  BOOK 
Oblong  post  8vo,  cloth,  is.  6d.  -Dvy'-'JX. 
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A.    J.    WALL,    M.D.  LOND. 

Fellow  of  the  Royal  College  of  Surgeons  of  England ;   of  the  Medical  Staff  of  H.  M.  Indian 

Army  (Retired  List). 

ASIATIC    CHOLERA :    its    History,    Pathology,  and 

Modern  Treatment.    Demy  8vo,  6s. 


JOHN  RICHARD  WARDELL,  m.d.  edin.,  f.r.c.p.  lond. 

Late  Consulting  Physician  to  the  General  Hospital  Tunbridge  Wells. 

CONTRIBUTIONS  TO  PATHOLOGY  AND  THE  PRAC- 
TICE OF  MEDICINE.    Medium  8vo,  21s. 


W.   SPENCER  WATSON,  b.m.  lond.,  f.r.c.s.  eng. 
Surgeon  to  the  Throat  Department  of  the  Great  Northern  Hospital ;  Senior  Surgeon  to  the 
Royal  South  London  Ophthalmic  Hospital. 

I. 

DISEASES   OP   THE   NOSE   AND   ITS  ACCESSORY 

CAVITIES.    Second  Edition,  with  Illustrations,  demy  8vo,  12s.  6d. 

II, 

THE  ANATOMY  AND  DISEASES  OF  THE  LACHRY- 

MAL  PASSAGES.    With  Illustrations,  demy  8vo,  2s.  6d. 

III. 

EYEBALL-TENSION :    Its  Effects  on  the  Sight  and  its 

Treatment.    With  woodcuts,  p.  8vo,  2S.  6d. 

IV. 

ON  ABSCESS  AND  TUMOURS  OP  THE  ORBIT. 

Post  8vo,  2S.  6d. 


FRANCIS  H.  WELCH,  f.r.c.s. 

Surgeon  Major,  A. M.D. 

ENTERIC  FEVER :  as  Illustrated  by  Army  Data  at  Home 

and  Abroad,  its  Prevalence  and  Modifications,  .(Etiology,  Pathology  and 
Treatment.    8vo,  5s.  fid. 


W.  WYNN  WESTCOTT,  m.b. 

Deputy  Coroner  for  Central  Middlesex. 

SUICIDE;   its  History,  Literature,  Jiirisprudence,  and 
Prevention.    Crown  8vo,  6s. 


FRANK  J.  WETHERED,  M.D.  , 

Medical  Registrar  to  the  Middlesex  Hospital,  and  Demonstrator  of  Practical  Medicine  in  the 
Middlesex  Hospital  Medical  School ;    late  Assistant  Physician  to  the 
City  of  London  Chest  Hospital,  Victoria  Park. 

MEDICAL  MICROSCOPY.    A  Guide  to  the  Use  of  the 

Microscope  in  Medical  Practice.    With  Illustrations,  crown  8vo,  gs. 

[Lewis's  Practical  Series.] 


W.  C.  D.  WHETHAM,  m.a. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


E.  G.  WHITTLE,  m.d.  lond.,  f.r.c.s.  eng. 

Senior  Surgeon  to  the  Royal  Alexandra  Hospital  for  Sick  Children,  Brighton. 

CONGESTIVE  NEURASTHENIA,  OR  INSOMNIA  AND 

NERVE  DEPRESSION.    Crown  8vo,  3s.  6d. 
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L.   R.  WILBERFORCE,  m.a. 

AND 

T.   C.   FI-tZPATRICK,  m.a. 

Demonstrators  at  the  Cavendish  Laboratory,  Cambridge. 

A   LABORATORY   NOTE-BOOK   OF  ELEMENTARY 

PRACTICAL  PHYSICS. 
I.  Mechanics  and   Hydrostatics.     II.  Heat  and  Optics.  III. 
Magnetism  and  Electricity.    Quarto,  paper  covers,  is.  each. 


SIR  JOHN  WILLIAMS,  BART.,  m.d.,  f.r.c.p. 

Consulting  Physician  to  University  College  Hospital;  Physician  Accoucheur  to  H.R.H. 

Princess  Beatrice,  &c. 

CANCER  OP  THE  UTERUS :   Being  the  Harveian  Lec- 
tures for  1886.    Illustrated  with  Lithographic  Plates,  royal  8vo,  los.  6d. 


R.  T.  WILLIAMSON,  m.d.  lond.,  m.r.c.p. 

Medical  Registrar,  Royal  Infirmary,  and  Assistant  in  Medicine,  Owen's  College,  Manchester 

ON  THE  RELATION  OP  DISEASES  OP  THE  SPINAL 

CORD  TO  THE  DISTRIBUTION  AND  LESIONS  OF  THE 
SPINAL  BLOOD  VESSELS.    Royal  Bvo,  2s. 


J.   C.  WILLIS,  m.a. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


E.    T.    WILSON,  M.B.  oxoN.,  f.r.c.p.  lond. 

Physician  to  the  Cheltenham  General  Hospital;  Associate  Metropolitan  Association  of 
Medical  Officers  of  Health. 

DISINFECTANTS  AND  ANTISEPTICS:  HOW  TO  USE 
THEM.    In  Packets  of  one  doz.  price  is.,  by  post  is.  id. 

[yust  thoroughly  revised^: 


DR.  F.  WINCKEL. 

Formerly  Professor  and  Director  of  the  Gynecological  Clinic  at  the  University  of  Rostock 

THE  PATHOLOGY  AND  TREATMENT  OP  CHILD- 
BED :  A  Treatise  for  Physicians  and  Students.  Translated  from  the 
Second  German  Edition,  with  many  additional  notes  by  the  Author, 
by  J.  R.  Chadwick,  M.D.  870,145. 


BERTRAM  C.  A.  WINDLE,  d.sc,  m.d.,  m.a.  duel. 

Professor  of  Anatomy  in  Mason  College,  Birmingham ;  sometime  Examiner  in  Anatomy  in 
the  Universities  of  Cambridge,  Aberdeen,  and  Durham. 

A  HANDBOOK  OF  SURFACE  ANATOMY  AND  LAND- 
MARKS. Second  Edition,  revised  and  enlarged,  in  collaboration  with 
T.  Manners-Smith,  M.A.  (Cantab.),  M.R.C.S.,  Lecturer  on  Osteology, 
Mason  College,  Birmingham.  Illustrated  with  plain  and  coloured 
figures,  post  8vo,  3s.  6d.  [Now  ready. 


EDWARD  WOAKES,  m.d.  lond. 

Senior  Aural  Surgeon,  London  Hospital;  Lecturer  on  Diseases  of  the  Ear,  London 
Hospital  Medical  College. 

ON  DEAFNESS,  GIDDINESS  AND  NOISES  IN  THE 
HEAD.    Fourth  Edition,  part  i.,  with  Illustrations,  8vo,  los.  6d. 

[Now  ready. 
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HENRY  WOODS,  b.a.,  f.g.s. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


HERMANN  VON  ZEISSL,  m.d. 

Late  Professor  at  the  Imperial  Royal  University  oj  Vienna. 

OUTLINES    OF    THE    PATHOLOGY    AND  TBEAT- 

MENT  OF  SYPHILIS  AND  ALLIED  VENEREAL  DISEASES. 
Second  Edition,  revised  by  M.  von  Zeissl,  M.D.,  Privat-Docent  for 
Diseases  of  the  Skin  and  Syphilis  at  the  Imperial  Royal  University  of 
Vienna.  Translated,  with  Notes,  by  H.  Raphael,  M.D.,  Attending 
Physician  for  Diseases  of  Genito-Urinary  Organs  and  Syphilis,  Bellevue 
Hospital,  Out-Patient  Department.    Large  8vo,  i8s. 


OSWALD  ZIEMSSEN,  m.d. 

Knight  of  the  Iron  Cross,  and  of  the  Prussian  Order  of  the  Crown. 

THE  TREATMENT  OF  CONSTITUTIONAL  SYPHI- 
LIS.   Post  8vo,  3s.  6d. 


Lewis's  Diet  Charts. 

Price  5s.  per  packet  of  100  chart?,  post  free. 

A  suggestive  set  of  diet  tables  for  the  use  of  Physicians,  for  handing  to  patients  after 
consultation,  modified  to  suit  individual  requirements,  for  Albuminuria,  Anemia  and 
Debility,  Constipation,  Diabetes,  Diarrhoea,  Dyspepsia,  Eczema,  Fevers,  Gall  Stones 
Gout  and  Gravel,  Heart  Disease  (chronic).  Nervous  Diseases,  Obesity,  Phthisis,  Rheuma- 
tism (chronic),  and  Blank  Chart  for  other  diseases. 

A  special  leaflet  on  the  Diet  and  Treatment  of  Infants  is  sold  separately,  price  7S  6d 
per  100,  or  is.  per  dozen,  post  free. 

Lewis's  Four-Hour  Temperature  Charts, 

25s.  per  1000,  14s.  per  500,  3s.  6d.  per  100,  2S.  per  50,  is.  per  20, 
carriage  free. 

This  form  has  been  drawn  up  to  meet  the  requirements  of  a  chart  on  which  the  tem- 
perature and  other  observations  can  be  recorded  at  intervals  of  four  hours.  They  will  be 
found  most  convenient  in  hospital  and  private  practice.    Each  chart  will  last  a  week. 

Clinical  Charts  for  Temperature  Observations,  etc. 

Arranged  by  W.  Rigden,  M.R.C.S.  50s.  per  1000,  28s.  per  500, 
15s.  per  250,  7s.  per  100,  or  is.  per  dozen. 

Each  Chart  is  arranged  for  four  weeks,  and  is  ruled  at  the  back  for  making  notes  of 
Cases;  they  are  convenient  in  size,  and  are  suitable  both  for  hospital  and  private  practice. 

Lewises  Clinical  Chart,  specially  designed  for  use  with  the 

Visiting  List.  This  Temperature  Chart  is  arranged  for  four  weeks  and 
measures  6X3  inches.  30S.  per  1000,  i6s.  6d.  per  500,  3s.  6d.  per  100, 
IS.  per  25,  6d.  per  12. 

Lewis's  Nursing  Chart. 

25s.  per  1000,  14s.  per  500,  3s.  6d.  per  100,  2S.  per  50,  or  is.  per  20. 
These  Charts  afford  a  ready  method  of  recording  the  progress  of  the  case 
from  day  to  day.    Printed  on  both  sides. 
Boards  to  hold  the  Charts,  price  is. 

Chart  for  Recording  the  Examination  of  Urine. 

40s.  per  1000  ;  25s.  per  500  ;  15s.  per  250;  7s.  6d.  per  100  ;   is.  per  10. 
These  Charts  are  designed  for  the  use  of  Medical  Men,  Analysts,  and 
others  making  examinations  of  the  urine  of  patients,  and  afford  a  very 
ready  and  convenient  method  of  recording  the  results  of  the  examination. 
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LEWIS'S  PRACTICAL  SERIES. 

Under  this  title  a  Series  of  Monographs  is  published,  embracing  the 
various  branches  of  Medicine  and  Surgery.  The  volumes  are  written  by 
well-known  Hospital  Physicians  and  Surgeons,  recognized  as  authorities 
in  the  subjects  of  which  they  treat.  The  works  are  of  a  thoroughly 
PRACTICAL  nature,  calculated  to  meet  the  requirements  of  the  practitioner 
and  student,  and  to  present  the  most  recent  information  in  a  compact  form. 

THE  TREATMENT  OF  PULMONARY  CONSUMPTION. 

By  yiNCENT  D.  HARRIS,  M.D.  Lond.,  F.R.C.P.,  Physician  to  the  City  of 
l^ondon  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  etc.,  and  E.  CLIFFORD 
BEALE,  M.A.,  M.B.  Cantab  F.R.C.P.,  Physician  to  the  City  of  London  Hospi- 
tal for  Diseases  of  the  Chest,  Victoria  Park,  etc.  Crown  8vo.  los.  6d. 

THE  SURGICAL  DISEASES  OF  CHILDREN  AND  THEIR  TREATMENT 

^o^'^P^.'^'^'^^'^^'^HOOS-  D'ARCY   POWER,   M.A.,   M.B.  Oxon 

i'.K.C.S.  Eng.,  Demonstrator  of  Operative  Surgery  at  St.  Bartholomew's  Hospi- 
tal, etc.    With  Illustrations,  crown  8vo,  los.  6d. 

DISEASES  OF  THE  NOSE  AND  THROAT. 

By  F.  de  HAVILLAND  HALL,  M.D.,  F.R.C.P.  Lend..  Physician  to  Out- 
?xr it"   ! ''"'^  i"  ?^  the  Throat  Department  at  the  Westminster  Hospital 

With  coloured  plates  and  wood  engravings,  crown  8vo.  los.  6d. 

PUBLIC  HEALTH  LABORATORY  WORK. 

By  HENRY  R.  KENWOOD,  M.B.,  D.P.H.,  F.C.S.,  Instructor  in  the  Hygienic 
Laboratory,  University  College,  &c.    Second  Edition,  with  Illustrations  c?  8vo 
•  ^°s-6d.  [Now  ready. 

MEDICAL  MICROSCOPY:    A  GUIDE  TO  THE  USE  OF  THE  MICRO 

^?-2^r^^J^  MEDICAL  PRACTICE.    By  FRANK  J.  WETHERED    M  D 

wTnf     "fP"'^'^'''^^'  Medicine  in  the  Middlesex  Hospital  Medical 
bchool,  &c.    With  Illustrations,  crown  8vo,  gs. 

MEDICAL  ELECTRICITY.    A  PRACTICAL  HANDBOOK  FOR  STUDENTS 

AND  PRACTITIONERS.  By  H.  LEWIS  JONES,  M.A.,  M.D  FRCP 
becond  edition,  with  Illustrations,  crown  8vo,  los.  6d.  '  • 

HYGIENE  AND  PUBLIC  HEALTH. 

By  LOUIS  C.  PARKES,  M.D.,  D.P.H.  Lond.  Univ.,    Fellow  of  the  Sanitarv 
'  \just  ready. 

MANUAL  OF  OPHTHALMIC  PRACTICE. 

^■,'^^^^f-^^'P^-C-^;.Ophth3.\rr^\c  Surgeon  to  Guy's  Hospital;  Lecturer 
on  Ophthalmology  at  Guy's  Hospital  Medical  School.    Illustrations,  cr.  8vo  6s 

A  PRACTICAL  TEXTBOOK  OF  THE  DISEASES  OF  WOMEN 

By  A.  H.  N  LEWERS  M.D.  Lond.,  M.R.C.P.,  Obstetric  Physician  to  the 
London  Hospital,  etc.    Fifth  Edition,  with  Illustrations,  crown  8vo,  los.  6d. 

AN/ESTHETICS  THEIR  USES  AND  ADMINISTRATION 

By  DUDLEY  W.  BUXTON,  M.D.,  B.S.,  M.R.C.P.,  Administrator  of 
Anaesthetics  and  Lecturer  in  University  College  Hospital,  etc.  Second  Edition 
with  Illustrations,  crown  8vo,  ss.  r      ■  u  i^umuii, 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAGNOSIS,  PROGNOSIS 

AND  TREATMENT.  By  ALEXANDER  COLLIE,  M.D.  kberd^  M  R  C  p' 
Illustrated  with  Coloured  Plates,  crown  8vo,  8s.  6d.  "i.K.i,.!:-. 

HANDBOOK  OF  DISEASES  OF  THE  EAR  FOR  THE  USE  OF  STUDENTS 

AND  PRACTITIONERS.    By  URBAN  PRITCHARD,  M  D  Edhi    F  R  C  S 
•'!5"'Tir'''2^".-°''  °^  '^"'^L  Surgery  at  King's  College,  London.     Third  ErKtion 
with  Illustrations,  crown  8vo,  6s.  [Now  ready'. 

A  PRACTICAL  TREATISE  ON   DISEASES  OF  THE  KIDNEYS  AND 

URINARY  DERANGEMENTS.     By  C.  H.  RALFE,  M.A    M  D    FRC  P 
Assistant  Physician  to  the  London  Hospital,  etc.    Illustrations,  cr.'svo,  I'os!  6dV' 

DENTAL  SURGERY  FOR  MEDICAL  PRACTITIONERS  AND  STUDENT*? 

OF  MEDICINE.   By  ASHLEY  W.  BARRETT,  M.B.  Lond   M  R  C  S   L  D  S 

tra?ions'cf  ^Tts  fd'^'°"  ""'P"^''    Third  ediiion,\wthinus- 

'    '      '         ■  [Now  ready. 

BODILY  DEFORMITIES  AND  THEIR  TREATME.NT:  A  HANDBOOK  OF 

PRACTIOVL  ORTHOPEDICS.    By  H.  A.  REEVES  F  R  C  S  Friin    <;  • 
Assistant  Surgeon  at  the  London  Hospital,  etc.    With  I'llust'rationrc^  bio' 
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THE  NEW  SYDENHAM   SOCIETY'S  PUBLICATIONS. 

President: — Hermann  Weber,  M.D. 
Honorary  Secretary : — Jonathan  Hutchinson,  Esq.,  F.R.S. 
Treasurer: — W.  Sedgwick  Saunders,  M.D.,  F.S.A. 


Annual  Subscription,  One  Guinea. 


The  Society  issues  translations  of  recent  standard  works  by  continental  authors  on  ...h 
jects  of  general  interest  to  the  profession.  "uiuura  on  «UD- 


. A. .......  o  .-.owv^w.^.  ....V.  v-.,-5,.-^....,„.   ,  i2.wam  s  uisoraers  of  Uieestinn  " 

works  by  Charcot,  Duchenne,  Begbie,  Billroth,  Graves,  Koch,  Hebra  Guttmann  etc 

The  Society  also  has  in  hand  an  Atlas  of  Pathology  with  Coloured  Plates  and  a 'valu 
able  and  exhaustive  "  Lexicon  of  Medicine  and  the  Allied  Sciences  "  ' 

The  Annual  Report,  with  full  list  of  works  published,  and  all  further  information  will  be 
lent  on  application. 


PERIODICAL  WORKS  PUBLISHED  BY  H.  K.  LEWIS. 

THE  BRITISH  JOURNAL  OF  DERMATOLOGY.  Edited  by  William  Anderson, 
H.  G.  Brooke,  H.  Radcliffe  Crocker,  T.  Colcott  Fox,  Stephen  Mackenzie,  Malcolm 
Morris,  J.  F.  Payne,  J.  J.  Pringle  and  James  Galloway.  Published  monthly  is 
Annual  Subscription,  I2S.  post  free. 

THE  BIRMINGHAM  MEDICAL  REVIEW.    Edited  by  J.  W.  Russell   M  D  and 
free  °"  ^'  Published  monthly,  6d.   Annual  Subscription,  6s.' post 

TRANSACTIONS    OF    THE     DERMATOLOGICAL    SOCIETY    OF  GREAT 
BRITAIN  AND  IRELAND.    Vols.  I.  and  II.,  royal  8vo,  5s.  each.  ^"^^Ai 

THE  THERAPEUTIC  GA2ETTE.    A  Monthly  Journal,  devoted  to  the  Science  of 
Pharmacology,  and  to  the  introduction  of  New  Therapeutic  Agents.  Edited  by  Dr  H 
A.  Hare  and  Dr.  E.  Martin.   Annual  Subscription,  los.,  post  free. 

THE  GLASGOW  MEDICAL  JOURNAL.   Published  Monthly.   Annual  Subscription, 
20S.,  post  free.    Single  numbers,  2s.  each. 

LIVERPOOL  MEDICO-CHIRURGICAL  JOURNAL,  including  the  Proceedings  of 
the  Liverpool  Medical  Institution.   Published  twice  yearly,  3s.  6d.  each  number. 

TRANSACTIONS  OF  THE  COLLEGE  OF  PHYSICIANS  OF  PHILADELPHIA 
Volumes  I.  to  VI.,  Svo,  10s.  6d.  each. 

MIDDLESEX  HOSPITAL,  REPORTS  OF  THE  MEDICAL,  SURGICAL,  AND 
Pathological  Registrars  for  1883  to  1894.    Demy  8vo,  2s.  6d,  nett  each  volume. 

an  °^  ^FH^/^I^n^^w  ^  Morithly  Journal,  devoted  to  the  Diseases  of  Infants 

and  Children.    Edited  by  Dr.  W.  P.  Watson.    Annual  Subscription,  14s.  post  free. 


%*  Mr.  Lewis  is  in  constant  communication  with  the  leading  publishing 
firms  in  America,  and  has  transactions  with  them  for  the  sale  of  his  pub- 
lications in  that  country.  Advantageous  arrangements  are  made  in  the 
interests  of  Authors  for  the  publishing  of  their  works  in  the  United  States. 

Mr.  Lewis's  publications  can  be  procured  of  all  Booksellers  in  any  part  ot 
the  world. 
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